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two distinct fields for the saving of fuel under 
the jurisdiction of the mechanical department. One is 
through improved operation of the loco- 
motive, by proper firing practice and 
careful adjustment of cut-off. The 
other is by maintaining the locomotive 
in such condition that it will give the 
maximum efficiency in the generation and utilization of 
steam. On many railroads the road foremen of engines are 
held responsible for fuel economy. This usually has the 
effect of focusing attention on saving fuel on the road, com- 
little attention being given to maintenance from 
standpoint. It is probably not overstating the case 
to say that the condition of the locomotive is a more impor- 
tant factor in determining fuel performance than the way it 
ted. Even the best enginemen cannot get good results 
irom a wasteful locomotive, but if the power is in good con- 
dition, showing that the management is interested in saving 
fuel, it has an immediate effect on the engine crew and their 
co-operation is more readily obtained. For this reason it is 
important that when locomotives are repaired, they should be 
put in condition to use fuel economically and that roundhouse 
forces should keep the boilers clean, the flues blown and the 
tubes tight, that valve and cylinder packing should be kept 
m blows, steam pipes tight, valves square and front 
from leaks. These are all opportunities for saving 
fuel at the source which will yield big returns. 
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f the evident costliness of basing railroad shop 
equipn 


and machine tool purchases on price alone this 
re “penny wise and pound foolish” 
Another Comment policy is still being followed in many 
On cases. Competitive bids are requested 
Buying by the purchasing agents and orders 
placed with the lowest bidders irres- 
the quality or producing ability of the tools pur- 
; not known how general this practice has be- 
the evidence shows that it is all too common. 
il cause for it is failure on the part of me- 
artment officers to convince those higher up that 
poor isually wastes annually, and sometimes monthly, 
; its first cost. Take such standardized small 
tools t drills and reamers, for example. The manu- 
ompelled by force of circumstances to be well 
equi vith their competitors’ drills. They know just 
Ic] ompanies are producing good drills and which 
he corners here and there and producing drills 
rice only. ‘They know the average hole-produc- 
f these various makes of drills and reamers. 
It con more or less of a shock therefore, when these 
id that the railroads time and again place orders 
not wi <4 : : 
ot the standard drill manufacturers but with 
cllow who is cutting the corners and then cutting 
ne drill manufacturer has assumed a very fair 


Price 


attitude in the matter, at the same time stating the case 
plainly. He writes as follows: “You can scarcely blame 
the railroads, handicapped as they have been by the lack 
of actual cash, if they should have adopted this policy 
(price buying) for a few months or a year, but now it has 
been going on for a little over a year, and there seems to 
be no let up in it. Not only in our line but in many lines 
the railroads are actually losing money by this short-sighted 
policy.” Railroad shop men realize as never before that it 
is the cost of unit producing and not the cost of the unit 
purchase which counts in the acquisition of railway shop 
machinery and equipment. These facts should be impressed 
most strongly on the railroad executives and department 
heads responsible for the actual placing of orders. It is 
poor business judgment to save five per cent on the cost of 
a twist drill and send it to the shop where it may break at 
the first trial and produce nothing. The same truth applies 
with equal force to other standard and special tools, equip- 
ment and material used in railroad shops in which quality 
is the essential characteristic. 


Freight cars are subject to many defects which make them 
unfit to operate. Some are of little consequence; others re- 
quire considerable time and labor to 
repair. Because of the expense in- 
volved in sending cars to the principal 
shop points for repairs, the local crrp- 
ple track is usually called upon to 
undertake any repairs to cars in its territory almost regard- 
less of whether the work is heavy or light. Freight cars 
are usually designed to be repaired with crude facilities and 
it is surprising what a variety of work can be done at repair 
points where there is practically no equipment besides jacks, 
hammers and chise's. The ordinary repair track affords a 
good example of what can be performed with crude equip- 
ment, but it also represents waste of man-power that should 
be avoided where possible. Most of the work on a repair 
track is done by main strength and the fact that it can be 
handled without better tools is often used for an excuse for 
not installing repair facilities that are needed and would 
prove a paying investment. It is costly to make repairs with- 
out proper equipment and conditions are becoming worse as 
the weight and capacity of cars increase. It is enlighten- 
ing to watch a gang of men raising a heavily loaded car. 
Probably twenty minutes is required to jack it up. The 
cost for such a simple operation is often over one dollar and 
this is repeated many times every day. This is only one 
example of work that should be arranged so that it can be 
done with the aid of machines. Another example is wheel 
work. The familiar sight of men with wheel sticks labor- 
iously lifting a pair of mounted wheels over obstructions, 
taking them to or from the car should be done away with 
at every important shop. Drop pits or hoists should be 
provided and the work all performed at one point instead 
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of all over the repair yard. It is, of course, out of the ques- 
tion to provide numerous costly machines, cranes, etc., where 
only a few cars are handled, but some repair tracks that 
turn out as many as a hundred cars a day have practically 
no equipment for expediting the work. The labor cost of 
repairs made on large repair tracks is usually much too 
high. Careful planning of the major operations and the 
judicious expenditure of a small amount for facilities will 
do much to correct this condition. 


For a number of years the Mikado locomotive has been the 
prevailing type for general freight service but recently there 
appears to be a tendency on a number 
Why of roads to revert to the Consolidation. 
Perpetuate The reasons given are the reduction in 
the Consolidation? Weight and first cost, lower mainte- 
nance due to the elimination of the 
trailing truck and the increased proportion of the total weight 
carried on the drivers. These are good reasons as far as 
they go, but the disadvantages of the Consolidation for heavy 
freight power far outweigh the advantages. The fundamen- 
tal defect of the Consolidation is the impracticability of 
getting an efficient firebox and boiler. With normal overhead 
clearance, it is almost impossible to get the proper distance 
between the grate and the brick arch. Without the arch the 
short flame travel causes incomplete combustion. Further- 
more, the short tubes contribute an additional source of de- 
creased boiler efficiency. As a result the capacity of the 
locomotive is limited and it must be forced beyond the 
economical rate to give relatively high tractive effort even 
at moderate speed. The outcome is that the costs of both fuel 
and wages are increased. Tests have shown that the fuel 
used per ton-mile by a Consolidation locomotive of the most 
modern design is 20 per cent greater than that used by a 
Mikado. Unfortunately, no reliable comparison of the cost 
of maintenance of the two types is available but it is quite 
certain that the difference in favor of the Consolidation 
would be only a fraction of the increased cost of fuel. If 
all cost items are considered, it is doubtful whether any rail- 
road will find justification for ordering Consolidations for 
heavy freight service. 


The majority of railroad shops in this country were not 
planned and built as complete modern plants, but are rather 
, the result of gradual expansion. In 
Improving Shops }uilding extensions an attempt is usu- 
With Small = ally made to work the existing facili- 


Expenditure ties into the new plan, which almost 
invariably spoils the arrangement of 
machines. This explains why railroad shop men usually 


have to contend with severe handicaps in production. Many 
a foreman wishes he could start at the beginning and rede- 
sign the entire layout. This can seldom be done so the 
question arises what measures may be taken to improve shops 
with a moderate expenditure. 

In considering shop improvements, it is well to bear in 
mind that a few major operations make up a considerable 
proportion of the work. In the machine shop, for instance, 
the important operations are those on driving wheels, driv- 
ing boxes, shoes and wedges, main and side rods, and pistons. 
A study of the best method of doing the work on these parts, 
including routing through the shop, tooling of machines and 
special fixtures, will often show great possibilities for im- 
provement. Any saving effected will bring the maximum 
results because the operations are repeated so many times. 
As an example, some shops in finishing shoes and wedges 
use three set-ups and three cuts for operations that other 
shops do in a single cut. The time for finishing each casting 
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varies from 20 min. to 2 hr. An estimate of the number oj 
shoes and wedges finished in a shop each month and a com. 
parison of the actual time with the best performance wij] 
often show a large field for economy in this job alone and 
a few similar savings on other work will do much toward 
reducing excessive repair costs. 

Another phase of shop operation which should not be 
overlooked in the search for possible economies is the han. 
dling of material. Many shops struggle along distributing 
repair parts and supplies by a poorly organized labor gang 
with wholly inadequate equipment, when oftentimes this yen 
feature is increasing the costs in every department, no 
merely because the service itself is expensive, but beciuse jt 
also contributes to lost motion and delay. Material handling 
has been highly developed in recent years and equipment js 
available for meeting practically every requirement. The 
lift truck, the platform truck and the crane truck are par- 
ticularly adapted for railroad shops and probably offer the 
best means available for overcoming the disadvantages of 
bad location of departments or machines. 


One of the most important small tools required in each 
railroad shop and enginehouse of any size is a machine that 
will grind and point drills correctly, 


Drill An investigation of many of the tod- 
Grinders rooms in railroad shops today will show 
Needed that a considerable proportion of the 


drills are ground inaccurately; in some 
cases it is even attempted to grind them by hand without the 
use of any sort of guiding fixture. Drills are probably the 
most widely used of any cutting tool and great quantities 
of them are bought each year. ‘Familiarity breeds cor- 
tempt” and it may be due to their common use that drills 
are so often maltreated. A poorly ground drill results in 
the following losses: (1) unnecessary power loss through 
friction; (2) increased wear and tear on the drill presses 
due to greater strains; (3) longer time required for drilling: 
(4) shorter life of drill. 

If the above losses are resolved into dollars and cents 
it can be easily appreciated what tremendous savings will be 
effected by the introduction of proper drill grinding methods 
These methods consist of the following: (1) select a dril 
grinder that will point the web of the drill as well as grind 
the lip; (2) see that the machine grinds from the point to the 
outer edge of the drill so that the clearance will be sufficient 
to insure free cutting and yet not enough to weaken the 
cutting edge. The more metal there is backing the cutting 
edge, the less chance there will be of heat breaking down the 
cutting edge and consequently shortening the life of the 
drill; (3) clamp the drill rigidly in the correct position 10 
insure exact similarity of the cutting edges and_ both lips 
being ground under precisely the same conditions; (4) the 
grinder must have a pointing attachment. Many users 0 
not appreciate the marked benefits derived from pointing 4 
drill. Pointing greatly diminishes the power required 1 
feed the drill and there is consequently less tendency to split 
the point, a frequent cause of drill failure. It has beet 
observed that by pointing a drill properly the end pressutt 
can be reduced about 60 per cent and the horsepower I 
quired to drive the drill by over 25 per cent. 

It will be evident from the above, that the drill grindet 
is really an essential tool which often receives less attentiol 
than its importance warrants. It would probably pay to Ml 
a short test in the majority of shops and enginehouses usil§ 
drills ground with slightly different adjustments of the drill 
grinders. This would indicate which adjustment was tt 
most desirable and in many cases would probably show thi! 
the older machines ought to be replaced by modern grindes 
capable of sharpening drills for maximum production. 
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An Intimate Chat With the Editor 


Sa subscriber to the Railway Mechanical Engineer we 

Want you to feel that you are a member of our family. We 

want your co-operation and we want to help you in a prac- 
tical way. If we do not serve you to the best advantage, please 
do not hesitate to let me know. Remember that your subscription 
represents an investment from which you ought to receive 
adequate returns. 


Some of you have suggested that you would like to see more 
personal items about promotions in the mechanical departments 
of the various railroads, thus enabling you to keep in touch with 
the advancement and movements of your friends. Nothing would 
please us better than to be able to do this. The information, how- 
ever, originates in so many places over such an extensive territory 
that it seems to be almost impossible to secure data about all of the 
appointments. We have tried hard to secure information cover- 
ing a greater percentage of these appointments, some of the 
methods used entailing considerable expense. The results, how- 
ever, have been disappointing. 


You can help us immeasurably if you will co-operate by send- 
ing to us promptly, notices of changes on your road or in your dis- 
trict. We have two columns of personal items in this issue. Will 
you help us to make it three columns in the June number? It will 
take only a very little of your time and one cent for a postcard, but 
vou will help to make your paper more effective. 


A few of you are asking for a return to the old prize competi- 
tions. Are there others that would like to have us do so? If so, 
what subjects would vou like to have discussed through these 
competitions? 


Don’t look upon vour subscriptions as a petty business trans- 
action, but more as your membership dues in a big club made up 
of the best minds in the mechanical departments of our railroads. 
Be frank with us. Take us into your confidence and together we 
will boost the mechanical department and make it a greater and 
greater power and influence in the railroad world. 


How about it? 


Sincerely, 





y 











































NEW BOOKS 





Locomotive ENGINEERS’ Pocket Book anp Diary. 250 pages, 3 
in. by 5% in., illustrated. Bound in cloth. Published by the 
Locomotive Publishing Company, Ltd., London, E. C. 4, 
England. 


General engineering handbooks as a rule contain very 
little data regarding locomotive design and construction. 
For this reason the Locomotive Engineers’ Pocket Book will 
have a special appeal to designers and draftsmen. The 
book covers a wide field and is particularly valuable for 
the information it gives on British locomotive practice. Some 
of the data is not applicable to American conditions, but a 
considerable proportion of the work deals with the methods 
and with the fundamental principles that are of universal 
application. 

The section on locomotive design opens with a discussion 
of the general conditions governing the selection of loco- 
motives and covers road conditions and train resistance. 
This is followed by data regarding boiler capacity and steam 
consumption in which the results of numerous boiler tests 
-are given. Engine performance is discussed and wheel 
-arrangement notations explained. ‘The distribution of weight 
on locomotive wheels is treated at length. Some of the 
fundamentals of design as counterbalancing, wheel base in 
relation to track curvature, and design of springs are treated 
in a thorough manner, although some other parts of the loco- 
motive receive scant attention. A tabulation of dimensions 
and weights of British locomotives is included which is of 
considerable interest. General comments are given on boiler 
and accessories, methods of firing, shop layouts and shop 
and roundhouse work. The book suffers somewhat from 
incompleteness and inadequate indexing for a handbook, but 
it contains much valuable information that entitles it to a 
place in the railway engineer’s library. 


THe Firinc or Locomotives. By J. F. Cosgrove. 368 pages, illus- 
trated, 6 in. by 9 in., one chart. Book Service Department, 
Simmons-Boardman Publishing Company, New York. 


The railroads of this country use in locomotive service prac- 
tically every kind, grade and size of coal produced. The 
characteristics of these fuels vary widely; some coke in burn- 
ing, some clinker, some are very high in gaseous content, 
others have excessive ash. The variations in the character- 
istics of the coals make it necessary to use different methods 
in firing them if the best results are to be obtained in each 
case. Because of the wide variety of conditions, it is ex- 
tremely difficult to prepare a book that will deal satisfac- 
torily with firing practice in various sections of the country. 
Mr. Cosgrove has had the benefit of long and varied experi- 
ence and his book is undoubtedly the most authentic and 
comprehensive work of its kind that has been published. 

The book treats the subject of firing in a logical manner. 
The composition of the various types of coal and their prin- 
cipal characteristics are first discussed. This is followed by 
a section on the principles of burning coal in locomotives. 
The general theory of combustion and the chemical processes 
involved in the burning of coal are explained in simple 
language. Thus the first section of the book gives the reader 
an understanding of the fundamental principles that under- 
lie correct firing practice. 

The remainder of the book is devoted to a de.wiled con- 
sideration of the various conditions met in actual service 
and the methods to be used under each condition to obtain 
the best results. The locomotive boiler and appliances are 
described with particular reference to their influence on 
firing methods. Several chapters are devoted to a detailed 
discussion of the proper methods of handling the fire—such 
subjects as the thickness of the fuel bed, the shaking of 
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grates, and the prevention of clinkers are discussed fully, 
The proper practice when firing the various types of coal js 
treated and instructions are given for firing under adverse 
conditions. The last subject discussed is the operation of 
stoker locomotives. Detailed instructions are given for the 
operation of the stoker engine to obtain uniformly good 
results under various conditions of operation. 

The coal chart accompanying the book lists the coals 
mined in every state, giving the principal characteristics, 
such as heating value, fusing temperature of ash, and the 
proportion of the various constituents. 

The proper methods of firing are of the utmost importance 
in securing fuel economy irrespective of the equipment or 
the grade of coal used. Mr. Cosgrove’s book is a valuable 
contribution to this important subject. It has u place in the 
library of everyone who is interested in saving coal, from 
the purchasing agent and superintendent of motive power to 
the engineer and fireman. 


Henpbey, 1870-1920. 112 pages, 6 m. by 9 in., illustrated, bound in 


cloth. Published by the Hendey Machine Company, Torring- 
ton, Conn. 


Under the above title is set forth in attractive form 
the inspiring story of Henry J. Hendey and the machine 
tool business which he founded and developed in Torring- 
ton, Conn. The story is described as “A Brief Record of 
a Charted Course” and standing out prominently in 50 
years development of the Hendey Machine Company is the 
rugged, courageous character of its founder whose ingenuity 
and understanding of the mechanics of machines was second 
only to his high business standards and ideals. 

Henry J. Hendey was born in 1844 in London, England, 
being brought to this country at the age of four by his 
parents who settled in Waterbury, Conn. In 1865, at the 
age of 21, he moved to Torrington where he lived until 
his death in December, 1906. Entering into partnership 
with a brother, Arthur, a proprietary machine shop business 
was started. Among the first products were a three horse- 
power rotary engine and twenty wood turning lathes. Work- 
ing space was first secured in a local shop and later a small 
one story shop was built, but in 1872 the work seemed to 
justify larger quarters and a “new and commodious’ plant 
was built on the site of the present works. The Hendey 
brothers were quick to note the demand for new products 
and manufactured special machines of many different types. 

Owing to ill health, Arthur Hendey had to move west 
and a stock company was formed in 1874, providing suff- 
cient working capital needed for enlargement of the business 
Engine lathes, friction drive planers and shapers were devel- 
oped. The year 1892 was highly important as marking the 
introduction of the first quick change gear box which was 
commercially successful. In 1900 the company’s products 
were pratically standardized into a line of lathes, shapers 
and milling machines. The development of the crank shaper 
with its greater speed, accuracy and capacity was consum- 
mated in 1915. 

An interesting account is given of the development of 4 
foreign market for Hendey products, a task which was 
greatly facilitated by the award of a gold medal to the 
quick change lathes exhibited at the Paris Exposition ™ 
1900. The latter part of the book is devoted to illustrations 
of both early and modern types of machines; also pictures 
of the men who have guided the Hendey Machine Compaty 
in the capacity of president from 1874 to the present time, i- 
cluding such well-known names as A. F. Migeon, C.F 
Brooker, C. F. Church, H. J. Hendey, F. F. Fuessenich, 
and the present president, C. H. Alvord. The book ' 
printed and illustrated with unusual care and the authot 
has succeeded in presenting a highly interesting story % 
achievement in the machine tool field. 
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ht Locomotive Built by A. Borsig, of Berlin, for the German State Railways. 


Recent Developments im the Unaflow Locomotive 


Exhaust Ejector Effect Overcomes Handicap of 


High Compression and Reduces Size of Cylinders 


an inefficient machine. During recent years tur- 

nes and internal combustion engines have displaced 
steam engines for many purposes, principally where economy 
f fuel is an important factor. In spite of the trend toward 
other types of prime movers, the reciprocating engine, with 
ertain improvements, has retained its place in locomotive 
service due to the advantages of simplicity, reliability and 
lar wer output in relation to its size and weight. The 
steam engine has not been neglected by scientists and 
engineers and constant progress is still being made which 
will ably result in that type of engine holding its place 
for 1 years to come. 


; | ‘HE reciprocating steam engine has been freely criticized 


Characteristics of the Unaflow Engine 
O f the recent developments in reciprocating steam 
ng hich promises to add to the efficiency of the loco- 
not ; the Stumpf unaflow cylinder arrangement. Briefly, 
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F Effect of Exhaust Ejector Action on Indicator Card 


w engine consists of a piston of a length somewhat 
ess the stroke of the engine working in a cylinder of 
e the usual length. At the center of the cylinder 
f exhaust ports which are uncovered by the piston 
id of the stroke. The admission of steam takes 
isual through valves and ports at the end of the 
11 Thus the steam flows through each end of the 
yi one direction only, which results in a considerable 
redu in the losses due to heat transfer between the 
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steam and cylinder. walls and a considerable economy in 
the use of steam. 

Professor Stumpf, inventor of the Stumpf unaflow engine, 
has recently given attention to the design of locomotives 
and about 200 locomotives of this type are now operating 
in Europe. The Stumpf Unaflow Engine Company, Syra- 
cuse, N. Y., is now arranging for installations in this coun- 
try. 

The unaflow cylinder as ordinarily designed is best 
adapted to condensing engines. Compression occurs early 
in the stroke and the large amount of negative work is a 
disadvantage in getting the high mean effective pressure de- 
sired in locomotive service. ‘This difficulty can be overcome 
by supplementary exhaust valves with some sacrifice of 
economy. Very short cut-off is desirable in a unaflow engine 
and this involves a large cylinder if the engine is to deliver 
an average piston thrust equivalent to that of the counterflow 
engine with its longer cut-off. The unusual length of the 
cylinder also complicates its application to the locomotive. 

From the features already mentioned it is apparent that 
the design of the unaflow locomotive presents numerous dif- 
ficulties but experience with locomotives of this type now in 
service indicates that the handicaps have been overcome 
and the unaflow now offers an opportunity for eliminating 
some of the losses which are common to the operation of 
other types of reciprocating engines. 


The Exhaust Ejector Principle 


One of the most important improvements in the latest 
design of unaflow locomotives lies in the application of the 
exhaust ejector principle. The method by which this is 
utilized to overcome the difficulties met in the design of the 
unaflow locomotive is illustrated in Fig. 1. A loss of area 
in the indicator diagram begins within thé limits of the 
piston stroke due to the fact that the exhaust commences 
with a certain exhaust lead before the dead center is reached 
as shown at fv in Fig. 1, this loss increasing as the exhaust 
lead and terminal expansion pressure pe increase. For small 
exhaust lead and low terminal pressure, this loss is neg- 
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ligible and it is almost always insignificant when compared 
with the loss represented by the toe of the diagram, shown 
shaded at D. In the unaflow locomotive the energy repre- 
sented by the area D has been utilized to reduce the pressure 
pu at which compression begins, with a consequent lowering 
of pressure throughout compression. 

A smaller clearance volume may therefore be used thus 
diminishing the volume loss. The area regained on com- 
pression, shown shaded at F, is proportional to the shaded 
area D, or in other words, the higher the terminal expansion 
pressure, or the longer the cut-off, the lower will be the 
terminal compression pressure. ‘This makes the use of a 
longer exhaust lead fv permissible since the loss area within 
the limits of the piston stroke now form a part of the toe of 
the diagram and cooperates in lowering the back pressure 
at the time compression begins. There is, therefore, no ob- 
jection to making the exhaust lead large since by increasing 
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Fig. 2—Arrangement of Exhaust Passages and Nozzle 


the duration of the exhaust the compression is shortened 
and the exhaust puffs are softened. If this is done the 
number of the exhaust ports at the center of the cylinder 
will be so far reduced that the exhaust belt ordinarily used 
in unaflow cylinders may be dispensed with and only one 
port remains which connects directly to the exhaust pipe. 
This also enables the piston and cylinder to be made con- 
siderably shorter. 

The utilization of the energy represented in the toe of the 
diagram is based upon its conversion into kinetic energy by 
means of conical nozzles such as are commonly used in steam 
turbines. The general arrangement of the nozzles and pas- 
sages is shown: in Fig. 2. An engine having two cranks at 
right angles with an exhaust lead of 25 per cent will produce 
sufficient overlap of the exhaust period so that the exhaust 
of one cylinder begins before the other has ceased. If now 
the exhaust pipes are joined at acute angles, a jet ejector 
action is obtained. In order to obtain as high efficiency 
of ejector action as is practicable, friction losses must be 
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kept at a minimum. This necessitates careful proportioning 
of the exhaust passages, the exhaust nozzle and the stack. 

A theoretical analysis of the ejector action indicates that 
28 per cent of the energy ordinarily lost may be converted 
into useful work. The steam consumption also is ithproved, 
the saving varying from 12 per cent at 43 per cent cut-off 
to 0 at 14 per cent cut-off. The exhaust ejector effect also 
permits a considerable reduction of clearance volume, the 
decrease in a typical case being from 17 per cent to 11 per 
cent. 

The reduction in back pressure obtained in actual service 
by the exhaust ejector action is clearly shown by the indicator 
cards in Fig. 3 and the diagram in Fig. 4 which shows the 
variation in the pressure in the exhaust pipe between the 
cylinder and junction during a complete revolution of the 
crank. It will be noted that the cylinder card shows the 
exhaust coinciding with the atmospheric line for a consider- 
able distance and the card taken from the exhaust pipe 
shows that a vacuum as high as 7 lb. per sq. in. was formed 
at certain positions. 

The extent to which the increase of the exhaust lead 
shortens the cylinder and piston is clearly shown in Fig. 5 


1§0 15 











Fig. 3—Indicator Cards from Two Cylinder Unaflow Locomotive; 
Upper Card from Cylinder, Lower Card from Exhaust Pipe Be- 
tween Cylinder and Junction. Cut off 55 Percent, Speed 14 M.p.h., 
Steam Pressure 170 Lb. per Sq. In. 


The long exhaust lead shortens the compression from 9) 
per cent to 70 per cent and reduces the clearance volume from 
16.2 per cent to 13.6 per cent. 
A German Unaflow Locomotive 

The first locomotive in which the exhaust ejector principle 
was applied was a superheater freight locomotive of the Ger- 
man State Railways, built in 1920 by A. Borsig of Berlin, 
and illustrated at the beginning of this article. The main 
dimensions of the locomotive are as follows: 


BE a 630 mm. (24.8 in 
IE OR ere apie on oc oneal 660 mm. (26.0 in. 
Driving wheel diameter........ 1,400 mm. (55.1 in.) 
Maximum speed..................- 60 km. per hour (37.2 m.p,h.) 
PCH DUBSBUTE. 565 oiiceccin waco s ei ae 12 at. gage (177 Ib. per sq. 11. 
RIT ca. fev cal deems esdsan subs Sis. acd vare sé 2.62 sq. m. (28.2 sq. ft.) 
Boiler heating surface.............. 149.65 sq. m. (1,610 sq. ft.) 
Superheater heating surface...... os 53.00 sq. m. (571 sq. ft.) 
Total. heating surface...........05: 202.65 sq. m. (2,181 sq. ft 
Feedwater heater surface....... sae 15.0 sq. m. (162 sq. ft.) 
TEE UNI ooo s.k ois 60-6. 5:h 0 cla es a 65.5 tons (144,200 Ib.) 
PUNE NID 55 6, 4.6 saica-sie vo 61S) 0 o'o sane 72.0 tons (158,700 Ib.) 


The cylinder of this locomotive is illustrated in Fig. 6. 
It is notable for its compactness, lightness and simplicity. 
This is in part due to the use of horizontal single-beat poppe! 
valves which were employed for the first time on this loco 
motive. Piston valves have been used on some unaflow lo- 
comotives while others have double-beat poppet valves. The 
single-beat type of valve, although simple and_ perfectly 
steam tight, has so far not been favorably received because 1! 
requires a high lift and a large force to raise it. With the 
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high compression of the unaflow engine, however, the pres- 
sure on the valve is balanced to a large extent and the high 
lift is obtained by arranging the cam roller between the valve 
nd tl ilcrum of the valve lever as shown in Fig. 7. The 
lift of the cam, which is 14 mm. (0.55 in.) radially, is 
thus increased to 24 mm. (0.95 in.) at the valve. For cut- 
fis up to 50 per cent, the effective inlet areas of the single- 
eat valve are equivalent to the areas of a standard piston 
valve of 220 mm. (8.67 in.) diameter. The fact that beyond 


this cut-off the valve area remains constant must be con- 
sidered further advantage. The small cam lift permits 
profile of very gentle curvature, thus insuring 
smoot fting and seating of the valve. The whole cam 
mechanism is very substantially constructed and swinging 
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Fig, 4+-Diagram Showing Pressure in Exhaust Pipe Throughout 
a Complete Revolution 


used instead of sliding parts wherever possible. 
therefore stand up well in service. 
Details of Poppet Valves 
| ngle beat valve is made of chrome-nickel steel and 
a removable steel seat expanded into the cylinder 
astil [If this seat should become damaged by scale or 
ther foreign matter it can be easily resurfaced or renewed. 




















? 
i 8 Fa BRA 
Fig. 5 Jarative Lengths of Cylinders for Exhaust Lead of 10 
Percent and 30 Percent 
The 1 stem has a diameter of 25 mm. (0.99 in.) and 
IS SUD] with oil under pressure. The common center of 
gravit the valve head and spring retainer is located at 
about enter of the guide so that good working condi- 
tions issured. The valve stem, furthermore, is not 
expos the live steam, but to the varying pressure and 
temperat of the cylinder steam. It is entirely independ- 





ent of the cam mechanism except for the tappet contact, and 
is free to follow any slight distortion of the cylinder casting. 

When coasting, the valves may be lifted off their seats by 
compressed air admitted between small pistons formed on 
the valve tappets so that the rollers clear the cam. Special 
means for connecting the cylinder ends are therefore not re- 
quired, and the relief valves ordinarily used to prevent high 
compression may be omitted, since the inlet valves act as 
such. They also relieve the high compression which may 
occur when the throttle is nearly closed. The automatic com- 
pression release device also may become superfluous since 
the late cut-offs at starting produce a strong exhaust ejector 
effect and the compression is therefore considerably shortened. 

Attention may be drawn to the accessibility of the valves; 
for their renewal it is only necessary to take off the valve 
chest cover and disconnect the valve spring, the spring cap 
lock being a split spherical washer. Comparing this with 
the procedure of taking out an ordinary piston valve, the 
great simplification due to the single beat valve will be ap- 
preciated. 

The driving parts and the Walschaert gear are the same 
as those used on counterflow locomotives. On account of 
its greater length the cylinder was moved forward 180 mm. 
(17.1 in.). The unaflow cylinder is not heavier than the 
corresponding counterflow cylinder, since the piston valve 
chest with its large exhaust chamber as well as the tail 
rod and its guide are omitted. This allows the piston rod 
of 95 mm. (3.74 in.) diameter to be bored out to a diameter 
of 60 mm. (2.36 in.), thus also saving weight. The forged 
steel piston heads, which are only slightly dished, hold be- 
tween them a cast iron supporting drum cast from a special 











Fig. 6—The Unaflow Cylinder with Poppet Valves Is Light and 
Simple 


soft mixture, while the cylinder is made of a hard quality 
of cast iron. The supporting drum is turned smaller than 
the cylinder bore by 2.2 mm. (0.087 in.) on a length of 140 
mm. (5.5 in.) at its middle, which allowance increases to 5 
mm. (0.197 in.) towards the ends. Each piston head car- 
ries three rings. ‘The greater part of the total clearance 
volume of 12 per cent is taken up by a linear clearance of 
40 mm. (1.57 in.) between the piston and cylinder head, 
and this also results in very small harmful surfaces. The 
pressure oil feeds are arranged at the middle of the cylinder, 
where the temperature is lowest and little possibility of car- 
bonizing exists. One feed is placed on top and one on each 
side of 45 deg. below the horizontal center line. 


Steam Consumption of Unaflow Locomotive 


It is hoped that tests of these locomotives will soon be 
available and it is expected that they will show unusually 
high economy in the use of steam. The result of tests of 
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earlier type unaflow locomotives are available and justify 
the following conclusions: ‘The unaflow locomotive shows 
better economy than the compound for small loads, while at 
higher loads its fuel consumption is higher than that of the 
latter. This can be easily explained by the effect of the long 
constant compression and the large clearance volume. The 
unaflow locomotive working with saturated steam shows in 
general a higher economy than the compound except for 
long cut-offs. Larger cylinders would be of advantage in 
this case. The superheater unaflow locomotive is at least on 
a par with the superheater compound, although even here the 
former has a slightly higher fuel consumption for heavy loads. 
Larger cylinders are, of course, more feasible with the una- 
flow system than with the compound engine. 


Future Locomotive Development 


In concluding the discussion of the locomotive in his re- 
cent book on the unaflow engine, Professor Stumpf makes 
the following observations on the probable future trend of 
“With the customary design of firebox, 


locomotive design: 


Vou. 96, No. 5 


to 4.75 at. (69.8 lb.) abs. and during a considerable par 
of the expansion moisture is therefore formed in the cylinder. 
This does not have much effect upon the economy of the una- 
flow engine, but is very detrimental to that of the counterfloy 
cylinder where the moisture causes large surface losses, 

“The practice with counterflow locomotives is therefore 
to use higher superheat with higher initial pressure. The 
increase in temperature, however, is the cause of many diff. 
culties with piston valves and piston rod packings. Fur. 
thermore, the superheater elements must be shortened so that 
the flue gases do not exert a cooling effect upon the super. 
heated steam. ‘This in turn leads to a great number of 
superheater elements and inefficient utilization of space. The 
unaflow engine can of course be adapted to meet this con- 
dition in a better manner, since its design makes it mor 
suitable for high temperatures than the customary counter- 
flow cylinder with piston valves. On the other hand there is 
no necessity for using these high temperatures in the high 
pressure unaflow locomotive, since the unaflow action cor. 
rects the bad influence of moisture in the steam. 
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Fig. 7—Details of Poppet Valves and Lifting Mechanism 


steam pressures up to 16 at. (235 lb.) gage are possible, 
. although the number and size of the stays becomes excessive. 
For still higher pressures a different design of firebox would 
be necessary, such as for instance a box of the Brotan type, 
which permits of steam pressures of 20 at. (294 lb.) gage. 
By raising the steam pressure from 12 at. to 20 at. gage 
(176 lb. to 294 lb.), the amount of heat which can be con- 
verted into work increases from 116 to 146 cal. per 1 kg. 
steam. ‘This represents a gain of about 26 per cent. 

“This remarkable result can only be attained by employ- 
ing the unaflow principle, since the pressure at which the 
steam becomes saturated increases from 2.2 at. (32.4 Ib.) 


“The calculated gain of 26 per cent of the high pressur 
unaflow locomotive with exhaust ejector action will probably 
be exceeded in practice, since it does not include the beneilt 
due to the single beat poppet valves, the reduction of the 
clearance volume to seven per cent, nor even the gain due 
to the unaflow principle itself. ; 

“The future line of progress of the locomotive is theretor 
clear. It leads naturally from the two-cylinder to the three- 
cylinder engine with unaflow cylinders, having smai! clea! 
ance volumes, to the use of single-beat poppet valves and 
the utilization of the ejector action of the exhaust, in com 
bination with high pressures and modern superheat. 
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Modern Tendencies in Locomotive Design 


Need of Increased Economy in Use and Production of Steam; 


Turbine and Internal Combustion Locomotives 


Possible 


By James Partington 


Estimating Engineer, American Locomotive Company, New York 


HE types, weights and general details of construction 
| f locomotives have undergone striking changes in 
the last 20 years. A study of these changes will show 
in a great measure the modern trend of locomotive design. 
Modifications of type may be briefly summarized as fol- 
lows: Ejight-wheel passenger locomotives have been super- 
seded by Pacific and Mountain types; Consolidation freight 
locomotives have been superseded by Mikado and Santa Fe 
types, and to some extent by Mallets; four and six-wheel 
switchers have been, to a large extent, superseded by eight- 
wheel switching locomotives. 
ie weight per axle has been increased from time to time 
as track and bridges would permit so that 60,000 lb. per 


axle is a common axle load today and 70,000 lb. is some- 
times reached. 


The boiler of moderate size with a narrow firebox between 
the frames or between the drivers has been superseded by a 
mod steam plant with wide firebox above the wheels, 
fitte ith superheater, brick arch, flexible staybolts, feed- 
water heater, thermic syphons, circulating devices, combus- 
tio! imbers, exhaust steam injectors, etc. 

Stephenson valve gear and slide valve cylinders have been 
superseded by piston valve cylinders with outside steam 
pipes and outside valve gears of a number of different types. 


Some Prime Requisites 


All locomotives should conform to certain prime requisites 
that y be stated as follows: (1) A drawbar pull that 
will handle the largest tonnage that road conditions permit; 
) The production and delivery of drawbar horsepower at 
(3) Careful designing to embody road 
standards, to meet Interstate Commerce Commission require- 
ments and to keep maintenance charges down to a minimum. 

lo meet the first requirement all the physical conditions 
of t] .d must be carefully studied, the horse power curves 
of different types of locomotives at the speeds they will have 
to te analyzed and the type selected that best fulfills 
the needs of the service. 


minimum cost: 


Importance of Economy. 


h ening locomotives to meet the second requirement, 
all vices which make for economy of fuel must be 
‘ons d. The application of a brick arch in the firebox 
ind tube superheater are items of general design which 
hav vn noteworthy reductions in coal and water and 
are b applied in all modern locomotives. The use of a 
feedwater heater or an exhaust steam injector is a com- 
par recent development in American practice although 
ese devices has shown marked saving in fuel in 





Euroy operation. The use of these is now becoming 
more 1on on our railroads. On many designs of loco- 
motives the use of a combustion chamber, providing a longer 
flam and an opportunity for secondary combustion be- 
fore tl me and gases enter the tubes, shows an economy 
whic] vailable with but slight additional first cost. 

a4 careful consideration of diameter of tubes as a 
tactor the length over tube sheets may also be cited. 
For th st results with bituminous coal the length of the 

*Absts 


f a paper presented April 7, 1922, at the Newport News meet- 


American Society of Mechanical Engineers, irginia Section. 
y 





boiler tubes should be approximately within the following 
limits :— 


Out. diam. of tube Distance over tube sheets 


2 BR ic iss ih ciclo ne lo we ig ann em 18 ft. 0 in. to 19 ft. 6 in. 
Sie SN: buna depuakenne taadoedewns 22 ft. 6 in. to 24 ft. 6 in, 
Dyn SOE. Gusnknh econo <eneeeae 28 ft. 0 in. to 30 ft. O in. 


These proportions are based on the evaporative values of 
tubes of varying lengths and can serve only as a guide in 
deciding tube diameters, especially for the intermediate 
lengths not covered by the table where a choice of either 
of two diameters can be made without sacrificing efficiency. 
For example, 2 in. or 2% in. tubes may be used for a length 
over tube sheets of 21 ft. unless there are special conditions 
of draft or fuel which require separate consideration. 

The tendency which was frequently indicated after the 
introduction of superheaters, to curtail the steam space of 
the boiler, is being avoided to as large an extent as possible 
in the locomotive of today. Sufficient steam space and a 
throttle designed and located to deliver dry steam to the 
superheater are recognized items having an important bearing 
on the performance of the locomotive. 

The type of throttle usually applied now is designed to 
permit entrance to the boiler through the dome without re- 
moving the throttle, thus avoiding the use of an auxiliary 
or inspection dome. 

The boiler and cylinder proportions of modern locomo- 
tives are such that extravagant forcing of the fire is un- 
necessary, the heating surface and the grate area being suffi- 
cient to provide the maximum amount of steam required 
with a coal consumption per square foot of grate per hour 
not exceeding 120 lb. for bituminous coal, and not exceeding 
55 lb. to 70 Ib. for anthracite. 

Present day locomotives are usually designed to be as large 
and powerful as the roadbed, bridges and clearances will 
permit. This makes it necessary to apply automatic stokers 
to supply the large amount of coal consumed, the limit per 
hour for hand firing by one fireman being about 6,000 lb. 

In connection with the economical production of steam 
there are a number of other devices coming into use, im- 
portant among which the following may be mentioned: 

The application of two or three thermic syphons; the 
number depending on the width of the grate. These provide 
a considerable amount of additional heating surface in the 
most effective location, 7. e., in the firebox, and contribute 
toward a better circulation of water over the firebox crown. 

Another method of improving circulation which has been 
applied on a number of recent locomotives, embodies the ap- 
plication of a horizontal plate laterally in the boiler shell, 
located so that about one-half of the tube heating surface 
is above this plate, the balance below it, causing a lower 
circulation of water toward the back tube sheet and sides 
of the firebox and an upper circulation forward. 

A generous use of flexible staybolts is noticeable in all 
modern boilers on account of the noteworthy saving in fre- 
quency of inspection and cost of renewals. 

On account of the weight necessary to provide for boilers 
of ample size and the auxiliary attachments necessary for 
the most economic production of steam, the weight of the 
machinery parts must be carefully proportioned to keep them 
down toa safe minimum. This has caused a demand for the 
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employment of special alloy steel for many parts subject to 
severe stress and fatigue. 
To secure materials which can be readily repaired or re- 


placed by the ordinary railroad shop the present trend is 


toward the employment of alloy steels which will give the 
required additional strength and tenacity without the neces- 
sity of heat treatment of these special forgings. 

The employment of a booster to gain additional tractive 
power by utilizing the adhesive weight on truck wheels and 
the application of cylinders on the tender in a number of 
cases may be noted as one of the recent developments in- 
tended to provide increased tractive power for emergencies, 
such as short steep grades, starting trains on a grade, etc. 


Maintenance Cost Must Be Kept Down 


In designing locomotives to meet the third requirement— 
keeping down the maintenance charges—the engineers of the 
railroads and of the locomotive builders are giving special 
attention to the following points: 

Careful determination of the stresses in all parts of the 
locomotive and tender and securing proportions and mate- 
rials which will withstand these stresses and avoid costly 
failures in service. 

Adoption of designs which will reduce the number of parts 
as much as possible thus keeping bolted connections to a 
minimum. 

Avoidance of construction which cannot readily be removed 
for repair or renewal or repaired in place at reasonable cost. 

Due consideration of the question of lubrication and mak- 
ing the engine parts accessible for lubrication and inspection. 
Nearly all bearings on modern designs are arranged for 
grease lubrication. 


Possible Future Developments 


Whether the design of locomotives of the future will con- 
tinue along conventional lines will depend largely on experi- 
ments along new lines and the success or failure of such 
experiments. 

The writer believes we will see more successful adaptation 
of three-cylinder locomotives in which the advantages se- 
cured will be greater and the complications of construction 
will be simplified. Increased efficiency will also be sought 
by the employment of higher boiler pressures and higher 
degrees of superheat. To secure higher boiler pressures 
without entailing prohibitive increased charges for boiler 
maintenance, a new type of boiler may be necessary. To 
secure higher degrees of superheat, the changes involved can 
readily be worked out and adapted as required. 

It may be that the merits of internal combustion will be 
tested out on our railroads, although the complications in- 
volved do not appeal strongly to the maintenance depart- 
ments. Several locomotives of this type are being developed 
in other countries. 

Progress is being made abroad in condensing turbine 
driven locomotives and the results thus far obtained have 
been encouraging. 

Further improvements in the draft appliances and reduc- 
tion in the back pressure of exhaust are being diligently 
sought. The improvement of locomotives from the stand- 
point of design and operation is a fascinating subject on 
which much time and study has been expended in the past, 
is being expended at the present time and will undoubtedly 
attract as much if not greater effort in the future. The 
promise of the future is bright. May the accomplishments 
of the next decade equal, yes, may they exceed what has 
been attained in the past one. 


Discussion 


L. D. Freeman, (assistant superintendent Motive Power, 
Seaboard Air Line): An interesting feature in the de- 
sign of modern locomotives is found in a comparison 
of the Mountain type locomotive of Seaboard Air Line 
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with locomotive No. 50000 built by the American Loco. 
motive Company in 1910. In 1913 the largest passenger 
locomotive on the Seaboard Air Line was a Pacific type 
of 36,000 1b. tractive effort, the maximum permissible whee] 
load at the time being 47,000 Ib. per pair of driving wheels, 
necessitating double-heading on regular trains. 

Based on the proportions of locomotives No. 50000, ten 
Mountain type locomotives were built in 1914 by the Amer- 
ican Locomotive Company having 47,800 Ib. tractive power 
and weighing 209,000 lb. on four pair of drivers, or 52,250 
lb. average per pair, which is still the maximum permissible 
wheel load on that road. After experience with these loco- 
motives five more were built in 1917 and ten more in 1922 

The performance of these locomotives over a period of 
seven years indicates that the original design was correct 
and no changes were found necessary in the two repeat 
orders. It is felt that in view of this performance the 
statement that the basic principles developed in the design 
of locomotive No. 50000 were correct is fully justified. 

The locomotives in question are successfully operating over 
a very congested section of single track regularly handling 
11 steel cars weighing 75 tons each or 825 tons behind tender 
at 28 m.p.h. over ruling grades of 1.1 per cent with a maxi- 
mum speed restriction of 50 m.p.h. over a division of 154.7 
miles, making an average speed of 34.9 m.p.h. On the 
next division under the same conditions the train is handled 
202.3 miles, making an average speed of 36.7 m.p.h. When 
conditions require, these locomotives handle up to 13 cars 
weighing 75 tons each, or 975 tons behind the tender over 
the 1.1 per cent ruling grade at 22 to 25 m.p.h. and maintain 
the regular schedules. 

The average fuel consumption in winter months is 120 
lb. of coal per locomotive mile with an average of 12 cars 
per train which takes into account the varying condition of 
the entire group of locomotives of this class. The first ten 
locomotives have performed since 1914 a total average mile- 
age of 370,000 per engine, with an average mileage between 
the general repairs of 95,000 miles and in a few exceptional 
cases of 180,000 miles, indicating proper design of details 

In recent years many improvements tending to economy 
in steam production have been made in the locomotive boiler 
by the addition of superheaters, brick arches, feedwater 
heaters, mechanical stokers, power grate shakers and im- 
provements in grate arrangements, ash pans and front ends 

Unfortunately the same degree of improvement in the use 
of steam in locomotive cylinders has not been attained. 
After nearly a hundred years of locomotive building we have 
still retained the slide valve, or in cylindrica] shape the 
piston valve, to admit steam to and to exhaust steam from 
the cylinders, the latter with increased cylinder clearances. 
The most objectionable feature in connection with the use of 
a single slide valve or piston valve is the fact that when the 
valve travel is decreased to reduce the steam cut-off the ex- 
haust closes earlier, causing high back pressure and neces- 
sitating comparatively large cylinder clearance space to pre- 
vent compression in excess of boiler pressure, which results 
in considerable loss due to the comparatively low ratio 0! 
expansion at short cut-off and early release periods. 

Experiments are now being made of applying to a loco 
motive a valve arrangement consisting of four valves for each 
cylinder, two for intake and two for exhaust, operated by 
a modified Walschaert valve motion, the object being 10 apply 
the best principles of the four-valve non-releasing Corliss 
valve mechanism as used in high speed stationary engines 
to a locomotive, with a view of reducing the cylinder cleat 
ance, delaying the exhaust closure to reduce the back pressuré 
and increase the ratio of expansion by providing a constant 
point of exhaust opening independent of the point of cut-off 
of the steam inlet valves. While this arrangement is still 
in the experimental stage it appears to point the wey for 4 
substantial increase in steam economy for locomot!y:s. 
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Advantages of Treating Locomotive Feed Water’ 


Questionnaire by Master Boiler Makers’ Associa- 


tion Outlines Practices 


\pril 20, 1917, and the Western Society of Engineers 
Chicago, on April 29, 1920, it was estimated that an 
average of 625,000,000,000 gallons of water are used on 


I’ address before the New York Railroad Club on 


American railroads each year and of this amount, 450,000,- 
900,000 gallons are used by locomotives for making steam. 
Following these figures a little further and taking two pounds 
per thousand gallons, which is a conservative average of the 
amount of scale usually found in water supplies, we have 


the total amount of 900,000,000 pounds, or 450,000 tons of 
scale annually going into our locomotive boilers, the greater 
part of which, unless removed by chemical treatment, will 
adhere to the tubes and sheets. 


Quality of Boiler Water 


Very few good boiler waters are found naturally and the 
railroad is indeed fortunate where these possibly can be se- 
cured. The proper development of such supply warrants con- 
siderable expense as it assures constant good performance in 


boilers with the elimination of the cost and uncertainty of 
ny treatment. — 

Water is secured from wells and surface supplies such as 
streams and lakes. The quality of the well waters varies 
siderably, even, at times, in wells of close proximity. The 
well waters as a rule are clear, but similar to the mythical 
purity of the sparkling spring water, this clearness in most 
cases conceals unexpected troubles in the shape of dissolved 


injurious, incrusting salts. Fortunately, the amount and ex- 
tent of their properties can be accurately determined by short 
laboratory tests and it is no longer necessary in the develop- 
ment of new supplies to have the engineer wire back to the 


lispatcher from the next station that water is good and then 
find it necessary to renew the flues in a few months. Al- 
igh the dissolved solids are low, streams at most times 
nough sediment and dirt so that there is visible evi- 
f portending trouble and care is taken accordingly. 


It is the clear waters that should warrant investigation. 

[he common constituents carried by water are generally 
known as “lime,” “gyp” and “alkali.” The “lime” refers 
to the carbonates or soft forming scale; ‘“‘gyp” is applied to 


hates or hard scale, and “alkali” to the miscellaneous 

| salts, mainly sulphate and chloride of sodium which 
do not precipitate at ordinary boiler water concentration. A 
det description would involve a lengthy report in itself 
not within the province of this report. 


Treatment to Prevent Scale 


fect boiler water is one which will allow the tubes 

he full government amount with but a white wash 

of scale, and will cause no delays to locomotives 

ble to water conditions, with but minimum attention 

ils. Where impossible to obtain naturally this con- 

n be approximated by proper treatment as has been 

ly demonstrated. There is no question concerning 
ability of removing the scale with its corresponding 
hemically, thereby conserving labor and material 
important needs as well as securing the numerous 

e benefits in the improved locomotive performance. 
‘terior treatment by means of boiler compounds were 


+ 


the first method of water treatment. These un- 


t to be presented at the 1922 meeting of the Master Boiler Makers’ 

n, to be held at the Hotel Sherman, Chicago, May 23-26. The 
vhich prepared this report consisted of T. P. Madden, gen- 
inspector, Missouri Pacific Railroad, St. Louis, Mo., chair- 
e Austin and E. W. Young. 





Followed on Railroads 


doubtedly accomplished efficient results in many cases. There 
is no “cure-all’”’ for boiler troubles and it is usually inad- 
visable to put into boilers promiscuously, compounds of a 
secret composition except under the direction of a chemist. 
All compounds have the universal disadvantage of precipi- 
tating the scaling solids in the boiler and making a sludge 
tank out of the locomotive. 

Soda ash, the commercial carbonate of sodium, is prob- 
ably the most common chemical used as a scale preventive. 
Its action is on the “gyp” or hard scale and similar to the 
action of boiler compounds throws down the scale as sludge 
which can be blown out of the boiler. Several large western 
railroads have obtained remarkable results by the treatment 
of water in wayside tanks with this material alone and fol- 
lowing up the results with chemical tests to see that proper 
amounts are used regularly. The increased flue mileage has 
been very marked. It has also been found a big help where 
used in predetermined amounts direct into boilers or engine 
tanks at terminals. The disadvantage is the tendency to 


‘induce foaming from the suspended matter thrown down in 


the boiler. It has also caused some disfavor where it has 
been used without chemical direction in greater or lesser 
amounts than necessary with the corresponding foaming 
troubles or lack of scale removal. However, experience has 
shown that very efficient results can be secured under com- 
petent direction. 


Plants Designed for Water Treating 


Complete treating plants give the most efficient and satis- 
factory means of handling bad water propositions. In these 
the scale and injurious impurities are removed and settled 
or filtered out and a good clear, soft water given to the loco- 
motives. The only disadvantage in this method of treatment 
is the high initial expenditure, but this is warranted in most 
cases by the large return on the investment in decreased fuel 
consumption, increased life of flues, staybolts and fireboxes, 
reduction in necessary repairs and increased availability of 
locomotives with the attendant improved performance. 

Treatment of water for its foaming qualities is usually in 
the engine tank with an anti-foaming compound, which is 
essentially a weak acid emulsion of castor oil so prepared 
that it will mix uniformly with the cold water in the tank. 
It is prepared on some railroads by their chemical depart- 
ment, but in most instances, it is purchased as a proprietary 
compound. It is within the province of this association to 
call attention to the danger in the use of crude or mineral 
oils for this purpose on account of the large amount neces- 
sary to check foaming and the liability of formation of oil 
scum on the hot sheets, which is much more injurious than 
scale of many times the thickness and may result in bagged 
sheets. 

In connection with water treatment as well as railroad 
water supply in general, it may be well to call attention to 
the advisability of having the responsibility for the quality 
and condition of a railroad water supply centered in one 
department which should work in close cooperation with the 
mechanical, engineering, maintenance and operating depart- 
ments and so.coordinate the work that the utmost advantage 
is taken of all conditions, and with constant and effective 
supervision remarkable results are assured. 


Economies Possible With Treated Water 


With the advent of the heavy type of power and the large 
investment involved, the importance of continuous availabil- 
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ity of the locomotives has been accentuated. The brick arch, 
superheater units, and front end rigging have made work on 
flues more difficult and requiring longer time. The advis- 
ability of so treating the water as to eliminate leaky condi- 
tions and avoid tying up this machinery, is generally recog- 
nized. Even the best of boiler work cannot eliminate engine 
failure on the road due to leaks, whereas experience has 
shown that by water treatment this is but one of the numerous 
advantages. Much has been said concerning the increase in 
foaming from the use of treated water and this argument is 
frequently advanced against such improvements. By proper 
treatment of the water in a correctly designed softening plant 
there is but little if any increase in foaming tendency while 
with compound of soda ash treatment, this tendency can be 
minimized by judicious use of blow-off cocks without detri- 
ment to the performance of the locomotive. Attention is often 
called to the evident fuel loss from hot water wasted in 
blowing off, without consideration being given to the much 
greater saving that is being made by the removal of the 
insulating scale from the heating surfaces, which far out- 
weighs the slight blow-off loss, in addition to making the 
large boiler maintenance savings. 


Questionnaire on Water Treatment 


A questionnaire was submitted by the committee to the 
general boiler inspectors of the leading railroads and 10 


answers were received covering experience and results on. 


most of the territory in this country with the exception of 
the southeastern section. It appears that the northeastern 
section is not greatly troubled with water quality, but in the 
central and western sections waters of extremely bad quality 
for boiler purposes are frequently encountered and treatment 
has been applied with good results. 


The following is a list of the questions submitted with a 
summary of the answers immediately following the respective 
questions: 

Q.—Do you use treated feed water in your territory; if 
so to what extent? 

Answers show that waters are treated from occasional ap- 
plication of compounds to as high as 50 percent of regular 
treatment. There are 125 complete on the Santa Fe, 78 on 
the Great Northern, 73 on the Missouri Pacific, while some 
roads have occasional plants and others have complete 
equipped engine districts. 

Q.—Do you treat feed water to prevent formation of scale, 
corrosion, or foaming? 

This developed that in most cases water was treated to 
remove the scale and in some instances corrosion. Four of 
the 10 reported all three. 


Q.—Is treatment applied to wayside tanks or by direct 
injection into boilers? 


Where water is handled by the complete treatment, this 
is done in wayside tanks. In some cases of well developed 
soda ash treatments the chemical is added to wayside tanks. 
The Chicago, Burlington and Quincy has about 50 percent 
of its water treated by this method; the Wabash, 118 plants, 
and development is under way on the Frisco and Alton. 
Some compounds are applied direct to engine tanks imme- 
diately after washouts and others to the engine tanks. In 
some cases soda ash treatment is handled in a similar manner. 


Q.—Do you find that water treatment increases or de- 
creases the mileage between washouts ? 


Fight of the 10 replies indicated an increase while two 
advised no change. Where muddy water is treated or soft 
scaling waters there should be an increase in mileage. Where 
very heavy “gyp” waters are softened with soda ash or com- 
pounds the alkali salts are increased to such extent that 
more frequent washouts are required unless particular care 
is taken in blowing off. 
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Q.—What, if any, has been the increased life of flues, 
staybolts, and fireboxes since treated water has been adopted 
by the railroads? 

This increase varies from 15 to -300 percent, depending 
on the character of the raw water. It appears that by proper 
treatment of the water no difficulty is encountered in obtain- 
ing the full government allowance in the life of flues, and 
in cases where but 8 to 12 months life was formerly secured 
the increase to three and four years makes a very considerable 
showing. 

Q.—Do you notice any increase or decrease in the pitting 
of flues or boiler plates since the adoption of treated water? 

The answer to this question showed some variation and it 
would appear that considerable pitting is being encountered. 
However, on the railroads where complete plants have been 
installed throughout entire engine districts, we are advised 
that the decrease in pitting has been very marked. 


Q.—Do you notice any increase or decrease in the deposits 
of scale on the heating surface and do you get the impression 
that the general performance of the locomotive is better or 
worse on account of the use of treated water? 

The replies were all in accord in advising of a marked 
decrease in scale deposits and better performance of the loco- 
motives. In complete plants the scale should be practically 
removed before the water is delivered to the boilers if plants 
are properly operated, so that in such cases a marked de- 
crease is assured. With soda ash treatment a large part of 
the scale is precipitated as mud and is blown out so that it 
will not show up on the tubes and sheets. Advice in one 
case of compound treatment was that scale was much thinner 
but harder and more difficult to remove. The only case of 
no improvement in locomotive performance was where treat- 
ment caused increase in foaming tendency of the water. 


Q.—What are the benefits as well as injuries from using 


soda ash direct through the tank of locomotives ? 


The use of soda ash is a cheap method of reducing the 
scale troubles and where properly used in correct amounts 
will greatly decrease scale deposits. However, it has the 
disadvantage of leaving sludge in the tank and accentuating 
the foaming tendency of the water with the corresponding 
complaints from engine crews. 

Q.—Have you any experience with mechanical devices for 
purifying boiler feed waters, either before or after they are 
taken into the tenders? 

No experience given. 

Q.—To what extent, if any, does the use of treated water 
decrease the time of locomotives at terminals? 

The use of properly treated water materially reduces the 
time of engines at terminals in direct proportion to the de- 
crease in leaky conditions with the elimination of the calking 
and other boiler repairs. This, of course, varies with the 
quality of the raw waters and makes a large saving in some 
instances while others are not so marked. Where an increase 
is obtained in mileage between washouts, this is an additional 
factor. 


Q.—What is the approximate cost of treating water per 
thousand gallons by methods employed on your line? 

Replies showed a variation of from two to 14 cents, but 
costs were not based upon the same conditions. A chemical 
analysis of the water will show the amount of chemicals 
necessary for treatment and the cost can then be readily 
calculated for individual points from current market prices. 

Q.—Will the saving, if any, in cost of boiler repairs due 
to the use of treated water more than offset the cost of 
treatment ? 

The replies where full treatment or soda ash was used 
were in accord that the saving would much more than offset 
the cost of treatment, estimates being as high as 200 percent. 
In two cases where compounds were in use there appeared 
to be some question. 
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Are your locomotives equipped with blow-off cocks; 
ow many and where located? 


mber of blow-off cocks varied from one to three. The 


location appeared to be on each side near the front 
x corner. However, several were located in the throat 
id two in the R. B. corner connected with perforated 
ng mud ring. 

What are your instructions to engineers and others 
d to use of blow-off cocks? 

nstructions as a rule called for short and frequent 
f while on the road with longer periods at terminals. 
low-offs should be avoided. Blow-off cocks should 
sed while injectors are working and preferably while 
ttle is closed. 

\re blow-off cocks used while on the road and at 


s to this question indicated that both are desirable 
rally in effect. 
What provisions have been made on your road and 
erminals in the way of blow-off boxes or otherwise 
tate the use of blow-off cocks? 
terminals have been equipped with blow-off boxes 
nvenient locations only are selected for blowing off 
road. 
\re the operating devices of the blow-off cocks so 
that they can be operated from the cab? 
s generally agreed that this feature was very desirable 
been put into effect in many cases. The tendency 
to be to make such connections. 
Does the use of treated water increase or decrease 
and boiler valve trouble? 
was some variation in the replies to this question, 
lvising increase and others decrease. In cases where 
s properly treated throughout an entire engine district 
ppears to be a decrease in injector trouble. Where 
improperly treated or raw and treated water is mixed, 
is in the case of straight soda ash treatment, there 
be an increase of this trouble. 


Service of Hulson Grates on the 





Wabash 


pes of grates generally used in locomotive fireboxes 
probably been subject to less modification than 

part of the locomotive which has to do with 
n and heat absorption. The simplest form of finger 











Hulson Grate Finger Bar and Fingers 


le castings still prevail although it is generally 


size’ that they have well defined limitations as to 


maintenance, percentage of air opening and re- 
1oval of ash from the firebox to the ash pan. 
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Several years ago the Hulson Grate Company, Keokuk, 
Ia., brought out a locomotive grate* in the construction of 
which was embodied a number of novel features designed to 
remove or materially extend these limitations. This grate 
was an adaptation of a design which at that time had al- 
ready met with, considerable success in stationary service. 
This grate differs in construction from the ordinary finger 
grate in that each grate bar is built up of loose fingers of 
light section fitted onto a finger bar which sets well below 
the surface of the grate, so that the openings between the 
fingers may extend entirely across the surface of each as- 
sembled grate instead of being interrupted at the center. 
This feature makes it possible to secure an air opening 
equal to 55 per cent of total grate area with 54 in. openings 
between fingers. This is considerably in excess of the maxi- 
mum draft area obtainable with conventional locomotive 
grate designs, and tends toward fuel economy. 

An equally important feature of the removable finger con- 
struction is the possibility of decreased maintenance which 
it offers. If a finger burns off in service it is replaced by a 


iil 


A Full Set of Hulson Grates for a Wide Fire Box 


PERERUGUULEREUEEEED 


NCUA 


new one weighing two pounds whereas with ordinary grates 
it would be necessary to renew a grate bar weighing from 
85 lb. to 150 Ib. 

Consideration of these features, together with a favorable 
report from another road that had its locomotives equipped 
with the Hulson grate, led the Wabash to equip a ten-wheel 
passenger locomotive, having rather limited grate area for 
the size of the boiler, in January, 1918. The service of the 
grates on this engine was quite satisfactory, and after about 
three years the maintenance cost was found to have been less 
than half the maintenance cost of the standard grates. 

It was then decided to equip ten Prairie type freight loco- 
motives. These engines have 54.25 sq. ft. grate area, use 
Illinois and Missouri coal, and operate out of Moberly, Mo., 
principally between Moberly and St. Louis. The first of 
these engines was equipped in December, 1920; the others 
followed within a few months. Records have been kept of 
repair costs on these ten locomotives and fuel records are 
available for all engines in the class. 





*See the Railway Age Gazette, Mechanical Edition, for August, 1915, page 
32. 
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The fuel records from May, 1921, to December, 1921, 
inclusive, shows the following results: 


Decreased 
fuel consump- 

tion per 

Lb. coal 100 ton 
Type Av. tons 100 ton Tons per 100 miles 

of Grate per train miles Coal ton miles __ per cent 
Standard ..... 1,300 4,149,415 26,572 12.81 ee 
Hulson ....... 1,340 2,665,032 16,189 12.15 §.15 


Fuel records of engines in local service were eliminated 
on account of the erratic performance in local freight on the 
ton-mile basis. 

The maintenance costs are not here compared with other 
grate costs but are presented for use where costs are already 
known or can be derived from existing records. These grates 
have only been in service a year, and after several years 
there may, of course, be a period of somewhat higher main- 
tenance when finger bars need renewal. The repair costs 
were as follows: 


Total repair cost (labor and material) to Jan., 1921... $116.27 
fe EE ESSE ADR Ay ae nr i NER 542.5 sq. ft. 
Cost of repairs per sq.. ft. grate area per month..... .0216 
Cast TEMAiILs POF ENGINE PEF FEAT. ccccvcsscecscecaes 14.06 


The Hulson grate fingers roll through the fire bed instead 
of tearing it, and they are in favor with the firemen because 
of the ease with which they can be shaken. The fire is kept 
in better condition on the road, and on long freight divisions 
the cleaning of fires halfway over the road has been elim- 
inated on these engines. It has also keen possible to increase 
the diameter of their nozzle tips by 4 in. 

The standard grate on this class of locomotives is of good 
design, with about 43 per cent air opening, and the addi- 
tional air opening of the Hulson grate would probably not 
result in as much fuel saving as on grates with but 30 to 35 
per cent air opening. The experience with these engines, 
however, has led to the conclusion that the reduced mainte- 
nance cost alone will make the Hulson grate worth while. 
At present ten more of the Prairie type locomotives are being 
equipped and it is the intention to extend the application to 
those classes of locomotives most susceptible to reduced grate 
repair cost. The locomotive grates now in service include 
rocker grate bars only, and while there has been no difficulty 
in cleaning the fire the plans are to include the Hulson 
shaking dump gratef in future installations. 


This type of grate has a wide use in stationary power 


plants and during 1921 the Wabash equipped six 250-hp. 
boilers in the power plants at Moberly, Mo., and Decatur, 
Ill. The grates have the good will of the stationary firemen, 
and there has been a noticeable decrease in fuel consumption 
and in black smoke from the stacks. It is the intention to 
extend their application to all large stationary boilers. 


Hardened Steel Valve Seat Liners 


ONSIDERABLE trouble has been experienced from 

unusually rapid wear of the valve seats on certain 
express locomotives of the London, Brighton & South Coast 
Railway, England. The method adopted by Col. L. B. Bill- 
ington, locomotive engineer, to correct the difficulty is il- 
lustrated in the drawing. 

The locomotives referred to are of the 4-4-0 type with 
19 in. by 26 in. cylinders, and balanced slide valves under- 
neath the cylinders, an unusually novel arrangement from 
an American point of view. The boilers furnish saturated 
steam at 180 Ib. pressure. After the locomotives had been in 
service 2 comparatively short time the valve seat faces of the 
cylinders were so worn, due to the soft iron of which they 
were made, that it became necessary to apply false seats or 
scrap the cylinders despite the fact that the barrels of the 
cylinders were in excellent condition. 











tFor a description of this grate, see Railway Mechanical Engineer, for 
November, 1920, page 733 
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The use of valve seat liners is not unusual but the method 
of application here adopted is distinctly a novel one. The 
frequent lack of success in applying false seats in the past 
has undoubtedly been due largely to the fact that they have 
been secured by bolting in such a way that no room was 
allowed for expansion and contraction between the casting 
and the plate, with the result that invariably such faces blew 
after a short period of time. With this fact in mind, atten- 
tion is called to the drawing from which it will be noted 
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Floating Hardened Steel Valve Seat Liner 


that the false seat is not held in position by bolts or screws 
but is literally suspended and is practically floating. 

It was the intention at first to leave the seats almost free 
but, after consideration, it appeared that there would be grave 
likelihood of blowing on account of grit or sediment getting 
between the faces and, in order to avoid this, the idea was 
first sketched out of taking the weight of the plate on short, 
stiff springs so that the plate would always be held in con- 
tact with the casting but in no other way secured or pre- 
vented from expanding or contracting at will. Unfortunately, 
due to the restricted space on this type of engine, this scheme 
was not practical without undesirable modifications and com- 
plications. The idea of using springs was therefore given 
up and the method shown in the drawing was adopted. The 
three upper studs for the front valve chamber cover are 
extended to enter holes in three-quarter inch eye-bolts riveted 
to the front end of the false valve seat. The back end of 
the seat is carried on a bracket fitted into the valve chest. 
Both the valve seat and the bracket are made of mild steel, 
case hardened. The valve seat is 1% in. thick, this being the 
amount planed off the valve face of the cylinders. 

After being fitted up in 1920 the locomotive was placed in 
service and up to date there has never been a complaint con- 
cerning blowing. The wear of the false seats has been prac- 
tically negligible and in addition the wear of the valves 
themselves has been not more than half as great as that of 
similar valves on engines not fitted with hardened steel valve 
seats. 


In A Letter in the Electrical World, N. B. Hinson, engincer of 
distribution of the Southern California Edison Company, Los 
Angeles, Cal., describes how compressed air proved of service 
in fishing wire through a long conduit. He states that in an in- 
stallation of street lights in southern California where the runs 
between outlets were generally 300 ft, and often as much as 450 
ft. it was impracticable to use the usual means of fishing the 
wire through the conduit. Compressed air, however, proved avail- 
able, and a small air compressor driven by a gasoline engine was 
used to supply it. This engine was set on a hand truck and 
employed in connection with a storage tank similar to those 
commonly found in rural garages. A pneumatic fishing machine 
was used with a special cord consisting of extra heavy ‘ish line. 
In addition to the ease of operation, this method had the advantage 
that all dirt and foreign matter were blown out of the conduit. 
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Spark Arresters for Smokeboxes of 
Wood-Burning Locomotives 


By Dr. Horatio Da Costa 


Superintendent of Motive Power, Mogyana Railway, Brazil 


D! FE to the limited supply of domestic coal and the high 
price of imported coal, the use of wood as a fuel for 
locomotives is still common on many railroads in Brazil and 


it will undoubtedly continue to be used extensively for some 
time to come. The design of a spark arrester which will 
prevent the escape of sparks and at the same time not inter- 
fere with the draft is, therefore, a question of considerable 
importance 

But little information being available, a study of the 
subject of arresters to meet the conditions in Brazil was 








A Satisfactory Design of Spark Arrester for Wood Burning Loco- 
motive with Low Exhaust Nozzle 


mad w years ago by Dr. Jayme de Castro Barbosa, then 
superintendent of motive power in the Rede Sul Mineira, 
and the results of the observations were embodied in a book 
ntit] ‘Spark Arresters for Steam Locomotives Burning 
Wood,’ which was published in 1918. Since this date a 
careful investigation has been made on the Mogyana Rail- 
Way of the results obtained from 28 types of spark arresters 
on as many designs of locomotives. These arresters were 
built the general principles advocated by Dr. Barbosa. 


ul 
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The form was modified, however, so as to give a curved 
surface on the top side instead of a flat surface as was used 
on the Rede Sul Mineira. 

Perforated metal sheets were found to give the best results. 
Of the several types tried, sheets 0.0015 meter (0.059 in.) 
thick with round perforations 0.0035 meter (0.137 in.) 
diameter and with openings equal to 44.4 per cent of the 
surfaces were most satisfactory. In general, the total area 
of the holes through the spark arrester was in excess of four 
times the area through the boiler tubes. As a result of the 
experience with these arresters a ratio of not less than four 
to one was subsequently adopted as a minimum for all future 
applications. 

The drawing shows the spark arrester as applied to a lot 
of 16, 10-wheel type locomotives built by Byer, Peacock & 
Co., England. These engines had 1534 in. by 20 in. cylin- 
ders, 45 in. wheels and carried 150 lb. steam pressure. They 
weighed 81,600 lb. of which 60,850 lb. was on the drivers, 
the rated tractive force being 14,700 lb. As the exhaust pipe 
was of the low type there is a perforated extension reaching 
down from the main section of the arrester. The total sur- 
face of the arrester is 3.0837 sq. m. (33.2 sq. ft.) and the 
free area 1.3692 sq. m. (14.73 sq. ft.). As the sum of the 
gas openings through the boiler tubes is 0.2237 sq. m. 
(2.41 sq. ft.) the coefficient of free area of the arrester is 
therefore 6.1. 

The spark cinders which accumulate in the smokebox 
should preferably be discharged at stations, but under con- 
ditions which exist on certain roads and where stations are 
long distances apart, it is necessary to discharge the cinders 
on the road. Formerly the Mogyana Railway ejected the 
cinders through a cast iron tube extending straight down 
from the smokebox, the engineman using a jet of steam to 
blow them out. After the line was rock ballasted and the 
ties exposed to greater risk of fire, arrangements were made 
to discharge the extinguished sparks at the side of the locomo- 
tive beyond the ends of the ties. The design adopted was 
a cast iron ejector pipe 231% in. long with an opening 7 in. 
by 81% in. to the smokebox and a hinged cover at the outer 
end which was 4% in. diameter. In order to insure the 
extinguishing of sparks, a pipe connection was made on 
the back boiler head about six inches below the normal water 
level, and led to a discharge nozzle in the ejector pipe, the 
end of this water pipe being reduced to %4 in. The results 
obtained by this ejector were so satisfactory after two years’ 
trial that the same design has since been adopted by a num- 
ber of railways in Brazil which are using wood as a locomo- 
tive fuel. 

















Consolidation Freight Locomotive for Huntingdon and Broad Top Mountain 
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ft. and grate area 46.7 sq. ft. 


these locomotives have lately been delivered by the Baldwin Locomotive Works. ‘hey are designed for coal traffic in western Pennsylvania 
-vat saving 18-deg. curves, 1.86 per cent grades and 85-lb. rails. The locomotives weigh 190,700 1b., of which 170,000 Ib. are on the drivers, have 
x rg fort of 49,600 Ib., cylinders 22 in. by 28 in., 51 in. drivers, boiler pressure 190 1b., evaporative heating surface 2,237 sq. ft., superheating 


























Lack of Efficiency Not Due to Foremen 
Prescott, Ariz. 
To THE EpIror: 

Under the caption, ““A Workman Expresses Himself,” 
your issue of April, 1922, contains a letter from “Mechanic,” 
in which he seeks to charge the greater responsibility for 
the existing lack of efficiency in maintenance of equipment 
to the incompetence of minor foremen rather than to the 
mechanics who perform the work. 

“Mechanic” evidently had in mind some provoking cases 
of engine failures due to rushing engines into service with 
repairs partially completed when he wrote his letter and 
hastily concluded that such was common practice. Foremen 
sometimes take a chance of that kind under pressure of con- 
ditions that the mechanic in the roundhouse is not familiar 
with and may even take such a chance with no better ex- 
cuse than to make good his promise to the master mechanic 
to get an engine out on a certain date as ““Mechanic”’ states, 
but if engine failures repeatedly occurred under the latter 
condition, he would be a very poor foreman indeed who per- 
sisted in the practice, and he would certainly have to be 
some genius or be responsible to a very indifferent master 
mechanic to be able to pull the wool over his eyes very many 
times on such a performance. It is well known to all practi- 
cal railroad men that decreased efficiency and increased cost 
in the maintenance of equipment is much further reaching 
than any number of cases of poor judgment by minor fore- 
men could account for, and are too serious in character to 
be much improved by the mere adoption of suggestions from 
the mechanics on the work as your correspondent seems to 
want. 

The fundamental reasons for the low efficiency of the 
past three years is to be found in the changed attitude of 
mechanical employees in general toward the companies for 
which they work and to the large number of incompetents 
who have been classified as mechanics in that department. 
The avowed anxiety of “Mechanic” to criticize officials is 
one evidence of the changed attitude, but is by no means 
the worst. Others are the prevailing indifference of workmen 
as to the amount and quality of the work they do; the lack 
of interest in output; the endless carping about the rights 
of certain crafts to certain work; the classifying of many 
of the simplest operations which any unskilled laborer could 
do as mechanics’ work; the decline of the spirit of loyalty 
to their employing company and the everlasting effort to 
show that they have conflicting, instead of common interests. 

These are some of the reasons for the sad decline of 
efficiency and increased cost of the motive power department 
as compared with pre-war times and the foremen who have to 


contend with these conditions, get results and keep peace 


with professional hair splitters on agreement rules have a 
hard row to hoe and are entitled to more credit than “Me- 
chanic,” is disposed to give them when he proposes to criti- 
cise them off the job. 

I think too that superintendents of motive power and 
master mechanics who do not hold their foremen responsible 
for the prevailing lack of efficiency instead of having the 
wool pulled over their eyes are showing a much fairer ap- 
preciation of the difficulties of the foreman’s position than 
your correspondent is in a position to form. 

SUPERVISOR. 
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Two Unique Locomotive Designs 
Cuicaco, 
To THE EprirTor: 

I have read with great interest your article “Turbine 
Characteristics and Design of Turbo Locomotives” in the 
February number of the Railway Mechanical Engineer and 
am wondering if it is good policy for American engineers to 
consider European tendencies along this line before the 
possibilities of the reciprocating engine have really been 
exhausted. 

I have had in mind for some time two modifications of lo- 
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Fig. 2 


comotive design. The first design in my opinion would be 
most applicable to freight locomotives and would give the 
power of a four-cylinder engine with only two cylinders 
(four pistons, however). ‘The stresses caused by the recipro- 
cating parts would be taken care of by the frame and cylin- 
ders, but the forces would tend to neutralize each other and 
not cause nosing. The only departure from present designs 
would be inside side rods to keep the two pistons in one 
cylinder in their proper relative position. A silent chain 
drive might answer but a crankshaft and side rod seem more 
reliable, especially when the unavoidable movement of the 
axles or shafts is considered. Fig. 1 is a rough sketch of 
what I have in mind and shows the relative positions of 
cylinder, pistons, wheels and rods. 

The second design seems most suitable for passenger en- 
gines and is simply a modification of the logging engine with 
cylinders at the side and bevel gear drive on the axles. 
However, I propose to mount four cylinders (two high pres- 
sure and two low pressure perhaps) in the smoke box, so as 
to avcid cylinder condensation and also get a superheating 
effect. As reducing gears have reached a high degree of 
mechanical perfection, it is feasible to design this fout- 
cylinder (perhaps three would appeal to some designers) 
engine as a self-contained, automatic-lubricated, high-speed 
engine, geared in a suitable ratio to a drive shaft from whence 
the motion would be transmitted by side rods to as many 
axles as desired. Fig. 2 is a rough outline of this idea. 
RoBEeRT HOFSTETTER. 
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Contract Work and Apprenticeship 


Tuomas, W. Va. 
To THE EpITor: 


In one Of the issues of your magazine the question was 
asked: What can be done to stimulate interest and induce 
more apprentices or helpers to become A-1 mechanics? 

I may answer this by asking a question. Does or will 


the contracting of all car shops, roundhouses and maintenance 


f equipment, with a view to reducing the wages, help to get 


more ers, apprentices or helper apprentices to take up 


tr with the idea of completing the course for an A-1 
The final answer to the question is, it cannot 
nd n will help the situation a bit, and will tend only 


to det lize the men and put a damper on not only the 


department of the railroads, but on other de- 


nartn Is this not true? 


SAMUEL F. PLYLER. 


Why Freight Cars Jump the Track 


SPRINGFIELD, Mo, 
fo 1 EDITOR: 
Several years ago I had occasion to investigate the cause 
r of railroad wrecks. In most cases these wrecks 
freight trains though occasionally a passenger train 


is derailed. Moreover, when a passenger train was in- 

frequently happened that the Pullman cars stayed 

ks. The greater frequency of freight train de- 

nd the rarity of a Pullman car leaving the rails 

to wonder if the cause did not lie in some 

ifferences in the design of the trucks. In pursu- 

ng the investigation, I quickly discovered that whereas the 

sage of the tracks is 4 ft. 814 in., the distance between the 

nters of the wheels or the wheel base of the trucks under 

reight cars was often 5 ft., occasionally only 4 ft. 10 in. and 

wely over 5 ft. 6 in. even on heavy modern equipment; 

this distance was 10 ft. 6 in., or 11 ft. on Pullman cars. 

(he shortness of freight car trucks is, I believe, a sufficient 
xplanation of the cause of many derailments and wrecks. 

Another point to be considered is the friction of the center 
When a truck approaches an uneven place in the 

friction on the center plate hinders the truck from 
tuning and when it does turn it goes with such a jerk that 
t nge of the wheel strikes the rail with a heavy blow. 
(his at times causes a piece of the flange to break out and 

t other times the flange climbs the rail and wreck occurs. 

I can no relief from the numerous freight wrecks with 
the attendant losses, until the length of the truck or the 
heel is increased to at least one and a half times the 
sage of the track or to 7 ft. In addition trucks should be 
ulpped with roller or ball bearing center plates. 

C. H. WHITMORE. 


Boiler Explosions Not Caused by Water in 


Spheroidal State 


GHENT, Belgium. 

) + HI [TOR: 
The January issue of the Railway Mechanical Engineer 
entions vel explanation of a locomotive boiler explosion, 
ich is very novel and of a hypothetical character dis- 

cts. 
ars ago, two French engineers, Detwarte (1886) 
892), made a set of experiments in view of 
the possibility of the spheroidal state of the 
tical boiler operation. The conclusions of their 
were: (1) The spheroidal state of water is a 


Som 

nd Wit 
letermin 
‘Xperimen{ 
Phenomen: 


Wotor. 
water: a 


1 obtainable only with a very limited amount of 


single drop of a pound weight was the maximum 
ver obtair 


| in a laboratory. (2) Whenever the quantity 
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of water present in a boiler is of some importance, a few 
cubic feet, the water fed on the red hot crown sheet of a 
locomotive firebox does and cannot give rise to the phenom- 





enon, the spheroidal drops if any—and none were detected 
by the most minute investigation—would lose the spheroidal 
state instantly when coming in contact with the mass of 
water. The explanation of Mr. Calthrop is at least 40 
years old and Witz’ experiments 30 years ago have exploded 
the spheroidal water hypothesis instead of the boilers. 

This suggestion, same as the “superheated water” are very 
problematic. It should be remembered that after an ex- 
plosion of a severe character, it is often impossible to as- 
certain the real causes, hence recourse to hypothesis more or 
less fanciful of which the least that can be said is that they 
destroy the faith of the user in his boilers, and stoker or 
engineer are continually under the Damocles’ sword of an 
unforeseen spheroidal state against which contingency they 
ure unarmed and powerless. 

Agreed that the explosion of a high pressure boiler can be 
compared to that of a blasting charge. According to Hirsch, 
the mechanical effect is proportional to the energy liberated 
by the hot water passing from the working to the atmospheric 
pressure. Adiabatically expanded a ton (2,240 lb.) of water 
at 210 lb. per sq. in. and a temperature of 390 deg. F. liberates 
an energy of 25,000 ton-feet.; released in one second this 
energy represents nearly 100,000 hp. and is of the same order 
of magnitude as the energy liberated by the firing of a 60 
lb. charge of blasting gelatine. The severity of the ex- 
plosion and its dynamic effects can be gaged by the above 
comparison, and the usual locomotive boiler contains a good 
deal more than a single ton of water. The cause of those 
mysterious explosions is very likely a hidden defect in the 
boiler itself, a defect which the usual official proof does not 
detect and may even provoke, but to investigate completely 
the latter point is beyond the scope of the present article; 
let it be mentioned that it is an unfortunate practice to as- 
cribe to unverified hypothesis boiler explosions due to cause 
unknown by lack of careful inspection and maintenance. 

A. MONTANGIE. 


Rough-Riding Passenger Cars 
SMALL Town, N. Y. 
To THE Eprror: 

Nowadays the aim seems to be the building of a ponderous 
car to withstand collision but with no thought as to comfort. 
As I sit in one of these battering rams and try to divert my 
thoughts from the vibration, caused by the poor riding 
qualities of the trucks with their short plate springs and 
no auxiliary coil springs, I wonder how much of my fare 
is absorbed by a car weighing 75 tons instead of 50 tons of 
the coach of 20 years ago. The thought comes that in auto- 
motive engineering, steel has been substituted for wood, with- 
out any increase in weight or decrease in strength; that the 
tendency has been to build motor cars lighter; that the lesser 
weight has been accompanied by better riding qualities 
through better suspension; that, although collisions with 
other vehicles and with trains at crossings occur, often with 
serious fatalities, the automobile is not built armored for 
these occasions. 

On the other hand, when I travel in an English passenger 
coach 70 ft. long and weighing less than 40 tons, I appre- 
ciate how comfortably it rides, how all the shocks and noises 
are deadened. ‘The reason is that the designer deliberately 
tried to do it. The wheels, for instance, have a wooden filler 
between the hub and rim; the long wheelbase of the truck, 
the long springs making contact with the truck frame through 
rubber blocks all contribute to the desired end. We fre- 
quently criticize the British for not profiting by our methods 
of handling freight. Why don’t we profit by their way of 
handling passengers ? W. G. LANDON. 
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THE QUESTION BOX 


AAA 


Grease Lubrication of Tender Truck Journals 


Question.—Can a locomotive tender truck journal be run 
successfully with hard grease lubrication instead of oil and 
wool waste? A. GIANNELL. 

Answer—Many attempts have been made to use hard 
grease for the lubrication of journals on tender trucks, 
trailers, and freight and passenger cars but they have never 
been entirely successful. Trailer trucks and car journals 
have been lubricated quite well with grease where the pres- 
sure was low, but with bearing pressures of 150 lb. per 
square inch or over, grease will not lubricate the journals 
properly. 

It is true that hard grease is used successfully on loco- 
motive axles which carry very high pressures and it might 
seem that it should be suitable for heavily loaded car 
journals. The reason that it is not successful on cars is 
that the bearing pressure is distributed differently. In a 
locomotive driving axle the axle is always pulling the box 
and there is an opening between the rising side of the axle 
and the bearing which allows the grease to enter. On a car 
the box is pulling the journal and the pressure is greater 
on the rising side of the journal and tends to wipe off the 
grease, preventing efficient lubrication. 


Copper Fireboxes and Fuel Economy 


Question.—The railroads of this country have been giving 
careful consideration to fuel conservation and it seems 
Strange that more attention has not been devoted to possible 
savings through the use of copper for fireboxes. The heat 
conductivity of copper is 534 per cent more than steel and 
it is to be wondered at that some of the American railroads 
have not taken advantage of such an apparently efficient fuel 
conserving method of converting water into steam. Inas- 
much as European roads are using copper fireboxes, is there 
any reason why they should not be adopted in this country 
in view of the large saving of fuel that should result P— 
L. G. F. 

Answer.—It is true that copper fireboxes would have de- 
cided advantages over steel if the ratio of heat actually 
transmitted was the same as the ratio of conductivity of the 
metals. However, in a boiler the rate of heat transferred to 
the water depends on the surface resistance on the outside of 
the. plate, the resistance of the plate itself, the resistance of 
scale on the inside of the plate, and the surface resistance 
or film resistance on the inside of the scale. Since the limit- 
ing factor is usually the amount of heat that can be passed 
from the gas to the plate or that can be conducted through 
the scale on the inside of the plate, the actual amount of 
conduction through plates of steel and copper varies very 
little. 

These conclusions are borne out by tests of the rela- 
tive fuel consumption of locomotives with steel and copper 
firebox sheets. The Pennsylvania Railroad conducted com- 
parative tests at Altoona a number of years ago which led 
that road to abandon the use of copper sheets in fireboxes. 
The Paris, Lyons & Mediterranean Railroad in France also 
found that as regards heat transmission there is no differ- 
ence between similar locomotives whether the fireboxes are of 
steel or copper. ‘The only reason copper has been retained in 
service in Europe is because steel fireboxes gave more trouble 
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from cracking due to the use of cold water for washing and 
filling the boilers. Hot water washout systems are now 
being installed and European railroads are adopting steel 
for firebox plates. ° 


AIR BRAKE CORNER | 


Why Does Cross Compound Air Compressor 
Stop? 


Question.—What is the matter with a cross compound 
pump which will stop when the engine is worked hard? 
When the engine is worked easy over the levels the pump 
runs all right, but when going up heavy grades and the 
train is pulling hard the pump stops dead still. This 
engine did not steam and the nozzles were bushed down to 
make a harder pull on the fire-—C. D. 

Answer.—You do not say whether this compressor is of 
the high pressure or low pressure type; that is, whether built 
for 200 lb, or 160 lb. boiler pressure. Neither do you say 
anything about the pipe connections. Some of these details 
will have to be assumed in order to make a reply. We will 
assume that the compressor is built for 200 lb. steam pres- 
sure, also that the exhaust pipe of the compressor is tapped 
into the exhaust port of the cylinder saddle. With these 
assumptions and the engine working hard on the hill, and 
the steam pressure perhaps dropping down a few pounds, the 
back pressure of the engine exhaust steam in the cylinder 
saddle backs up through the compressor exhaust pipe and 
increases the pressure on the exhaust side of the steam pistons 
of the compressor. ‘This, plus the resistance of the air pres- 
sure in the air cylinders, more than equals the pressure on 
the live steam sides of the compressor pistons. Undei 
these conditions the compressor would stop, particularly as 
you say the engine did not previously make steam freely and 
the exhaust nozzles were reduced down to produce a stronger 
draught on the fire and make more steam. 





























Early Applications of Pneumatic Brakes 


Questions.—1. When were air and vacuum brakes first ap- 
plied to railroad equipment ? 
2. To what extent were air and vacuum brakes applied 
before their use was required by law?—S. B. C. 
Answers.—1. The first pneumatic brake was a vacuum 
brake patented by James Nasmyth and Charles May in 1844. 
In 1848 Samuel B. Lister patented an air brake similar to the 
straight air brake, except that it was designed to be operated 
by the guard or brakeman and not by the engineer. € 
Westinghouse straight air brake was brought out in 1869 and 
first applied to a Steubenville accommodation on the Pan- 
handle railroad, now a part of the Pennsylvania System. The 
Westinghouse air brake was first applied to a Steubenville 
accommodation on the Panhandle railroad, now a part of the 
Pennsylvania System. The plain automatic brake was in- 
vented in 1872 and the Smith vacuum brake in the same yea". 
2. In 1896, 98 per cent of the passenger cars and 29 per 
cent of the freight cars in this country were fitted with brakes. 
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Some Pullman Dining Cars Used in England 


Railways Operate Their Sleeping and Parlor Cars; 
Pullman Cars Mainly of Dining or Buffet Type 


conveys a distinctly different 
ng in England from what it does in the United 
An American thinks of a Pullman as pri- 
parlor or chair car.and 
An Englishman does not asso- 
with sleeping or parlor cars as the railways 
wn and operate such cars where there are long 
northern roads from London to Manchester, 
the latter of which is about 400 miles 
however, a number of Pullman dining or 
The London, 


received 


new 


These cars are fitted with movable chairs and tables. 
Seats are subject to reservation and distinctly limited. The 
rates, however, are exceedingly redsonable, the charge for a 
seat being about 50 or 60 cents for a trip. One may occupy 
them simply as a chair car without ordering food although 
tea, something to drink or a regular meal are supplied if 
desired. In conformity to the demands of English customs, 
both first-class and third-class cars are provided. The illus- 
trations showing exterior and interior views as well as floor 
plans convey a good idea of the general character of British 
Pullman cars. All those illustrated were built by the Clayton 
Wagons, Ltd., Abbey Works, Lincoln, England. 

The cars used on the Great Eastern are 63 ft. 10 in. long 
over vestibules. The extreme width is 8 ft. 10 in. and the 
height 12 ft. 6 in. They are carried on six-wheel trucks 
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First Class Pullman Dining Car on South Eastern & Chatham 
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with 12 ft. wheelbase, spaced on 41 ft. centers. The wheels with auxiliary rubber springs are used above the axle boxes 
are 3 ft. 67% in. diameter and the journals 4 in. by 9 in. and coil springs on the bolster. The general arrangement 
The first-class cars have accommodations for 21 passengers, of the trucks will be noted in the illustration. . The equip- 
the main saloon next to the pantry seating nine and the ment consists of both first and third-class cars. The weight 
other large saloon eight, while the private compartment is of the first-class cars is 73,400 lb. and of the third-class 
arranged for four passengers. Removable tables with glass 72,575. ‘The first-class cars are arranged with two compart- 
tops are provided throughout and where more than two pas- ments, each seating eight persons, and. a small private com- 
sengers are served an extension is arranged to these tables. partment for four persons. The third-class cars are Rage 
In the large saloon a handsome cabinet surmounted by a_ into two compartments, one seating 23 persons and the other 
clock is fitted against the cross partition adjacent to the 24. The arrangement of kitchen “and seats for both classes 
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First Class Dining Car on Great Eastern 


pantry. Each passenger has a luxurious arm chair especially of cars is shown in the illustrations; also an interior view 
designed to afford a maximum of comfort. Both an ex- of one of the third-class cars. 


terior and an interior view of one of these cars are shown Bodies and underframes formerly were constructed as one 
in the photographs. combined unit, but on later cars are built as separate units. 


The third-class cars are of the same size and exterior The underframes are of steel. The bodies are framed of pitch 
appearance but are designated by numbers instead of by pine, teak and ash and are strongly braced to prevent rack- 
names. ‘The interior is divided into two large compartments, ing. In order to reduce noise to a minimum and to improve the 
one seating 24 and the other 23 passengers. The seats near riding qualities, a number of specially designed body cushions 
the aisle are arranged to tip up so as to afford easy access have been introduced between the body and the underframe. 
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Floor Plan of Third Class Pullman Dining Car on London, Brighton & South Coast Railway 


to the fixed seats against the body sides. The majority of Specially selected mahogany is used in the exterior framing, 

the seats are arranged in a group of four around a table. panelling and sheathing 

Third-class Pullmans are a recent innovation in England Couplers and buffers are of the general type con ymonly 

but are proving extremely popular. used on English roads. It is interesting to note, however, 
The cars used on the London, Brighton & South Coast that provision has been made for the substitution of auto- 

and on the South Eastern & Chatham are similar in design. matic couplers and the necessary modification of vé stibules 

They are 58 ft. 6 in. long over vestibules, 8 ft. wide over all if such should be found necessary at any future iim 

and 12 ft. 614 in. high. The trucks are built entirely of Special attention has been given to securing efticicnt ven 

steel and of the four-wheel type, with 9 ft. wheelbase and _ tilation, torpedo air extractors and electric fans being liber 

spaced 41 ft. between centers. Semi-elliptical bearing springs ally provided. In this connection attention is called to ‘he fact 
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shat the upper windows are arranged to slide sidewise. The 
Stone system of electric lighting is used. The adoption of a 
jead white ceiling, coved at the sides and ends and treated 
with enriched moldings together with the disposition of the 
lights, results in very effective lighting and a pleasing ap- 
pearan e. Table lamps are also provided in the first-class 
cars. Water is carried in roof tanks, wrapped in felt. 

The equipment of kitchen, pantry, ice chest and cupboards 
is complete and well arranged. Cooking is done by gas. 


Fach car carries three cylinders which hold enough gas to 
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Double Seats are Used in Third Class Dining Cars on the London, 
Brighton & South Coast 


imswer for several hours supply. The floors in the kitchen 
and pantry are covered with ‘Decolite,” while those in the 
vestibule and toilet compartments are covered with inter- 
locking black and white rubber tiling. 


The brake equipment varies on different roads. On some 
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The r Finish in the First Class Dining Cars on the Great 


Eastern Is Unusually Artistic 


.cuum brake is used and on others the air brake 
I$ Stal |. Owing to this difference it is necessary to equip 
oth types of brakes if they are to be used on runs 
oads which use different kinds of brake apparatus. 
On the most noticeable features of the recent English 
rs is the unusually pleasing and artistic decorative 
mployed in the interior finish and furnishings. 
» has been taken to give an individual character 
cars. As an example, the following finishes 
in five first-class cars on the Great Eastern: 
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The first car is the Arcadia in which a specially beautiful 
effect is obtained by quartered panelling in plum-pudding 
mahogany tastefully inlaid, the chairs being upholstered in 
green buffalo hide and the carpets also being in green. The 
Corsair is panelled in richly figured, mottled and fiddle 
backed mahogany, and also has green chairs and carpets. 
The Catania is finished in diamond stripe mahogany and 
has red carpets with the chairs upholstered in red buffalo 
hide. The Cambria is panelled in curl mahogany with 
green chairs in buffalo hide and the Ansonia is finished in 
pear wood and has blue carpets, the chairs being upholstered 
in blue buffalo hide. Similar schemes are used in cars for 
other roads. Even the second-class cars have an individual- 
ity of finish. 


Motor Cars on the New Haven 


N a discussion at a recent meeting of the New York Rail- 

road Club, W. L. Bean (N. Y., N. H. & H.), referred 
to the use of small self-propelled units in place of steam 
trains where runs are short and traffic light and un- 
remunerative. He pointed out that there are two fields for 
these cars, short line runs and branch lines of larger roads. 
The requirements of these two classes of service are different 
and care should be taken to make sure the equipment is 
suitable. It is also necessary for railroad officers to under- 
stand definitely the limitations of power available in a gaso- 
line engine, which differs from a steam engine and must 
not be overloaded. For this reason, grade, speed and weight 
per horsepower must be carefully considered. At this time 
it is best to keep on the safe side and not overdo the applica- 
tion of internal combustion engines as this might cause a 
serious setback in the development. 

Mr. Bean discussed the operation of the cars which are 
now in use on the New Haven. The equipment has only 
been in service since January 3 and it is impossible to state 
definitely what the results will be in maintenance, deprecia- 
tion or reliability, but it is felt that it will be satisfactory in 
these respects. One of the cars is now making two round 
trips a day on a 15-mile branch, making a schedule speed 
of 25 miles an hour with three stops. The car has made 
1,437 train miles, carrying from 3 to 38 passengers, the 
average being 21.2 passengers per trip. The average delay 
has been 1.3 min. per trip. A second car is making 137 
miles a day, the schedule varying from 19 to 23 miles an 
hour, with five to eight stops. It is carrying from 10 to 66 
passengers, the average being 27.2 passengers per trip: The 
average delay has been 1/5 min. per trip. The third car is 
making 146 miles a day, the schedule varying from 20 to 26 
miles an hour, with three to twelve stops. The car covers 
six separate trips in a day on lines with grades varying from 
level to 100 feet per mile. It has carried from 10 to 73 
passengers. ‘The average delay has been 1.2 min. per trip. 

As a result of the experience up to this time, Mr. Bean 
is confident that very large economies are available by the 
use of motor cars. The development will no doubt be rapid 
and should be directed along sound engineering lines to avoid 
the building of unsatisfactory equipment. He pointed out 
that standby losses and the cost of coal and ash handling 
and attendance at terminals must be considered in comparing 
steam operation with motor trucks as the gasoline-driven 
‘equipment will save large amounts in these items of expense. 


RaILway Workers of Lemberg, Poland, recently received from 
the American Relief Administration 50 outfits of clothing for the 
children of the poorest workers. Out of gratitude the railway 
men who were in better financial condition collected the sum of 
1,350 marks and presented it to the Administration to use as they 
saw fit. It was used to cover the cost of sewing clothing for 
orphans in different institutions in Warsaw. 














NY reduction of 
resistance to train 
movement by bet- 

ter lubrication would 
have a direct bearing 
on coal consumption 
per unit moved, with 
an indirect bearing on 
train operation in gen- 
eral and maintenance 
expense. Delays because of hot boxes, and the labor and 
material costs involved in bearing and journal renewals, 
would be correspondingly reduced. 





Delayed by a Hot Box 


Advantages of Better Lubrication 


Some tests to determine resistance to car movement have 
been made by the Pennsylvania Railroad and reported in 
Bulletin No. 26. Among the resistances considered are roll- 
ing resistance of wheel on rail (influenced by type and con- 
dition of track), flange pressure on rail, wind resistance due 
to speed, curve resistance and grade resistance, none of which 
resistances can be reduced by better lubrication of journals. 
It is safe to assume that track and equipment conditions, 
as well as the condition of packing in boxes were ideal, or 
in other words that the journals were lubricated in a manner 
superior to that obtained in ordinary railway practice. Tests 
with ball bearing journals on railway equipment, the improve- 
ment effected being confined entirely to eliminating resistance 
due to journal friction, have shown such a decrease in effort 
required to pull cars as to prove that about one-third of the 
resistance to car movement on good, ballasted level track is 
due to journal frictional resistance. It would seem from the 
figures reported in the test that six pounds per ton is required 
to move what might be considered an average loaded car on 
level track, or that six pounds per ton would be a fair figure 
to consider as necessary to pull an average car, considering 
the number of empties moved and the average loadings of 
box cars. 


Amount of Journal Friction 


The test figures show resistance to movement of light loads 
and empties to be much greater per ton than with heavily 
loaded equipment, which further proves that resistance other 
than journal resistance is of small consequence. Taking two 
pounds per ton as the resistance due to journal friction as a 
basis, the coefficient of friction is easily twice as high as 
under the most unfavorable (wick fed) method in the lab- 
oratory. If a method more nearly approximating what should 
be expected of bath lubrication as shown by laboratory tests 
is used the journal resistance will be reduced still further. 
More cars can be hauled and as small a number as three 
cars added to each freight train of normal size means a con- 
siderable increase in revenue per train to say nothing of the 
decrease in maintenance cost on all cars. 

Expense attributable directly to hot boxes on all classes 
of equipment is enormous and an investigation of the expen- 
diture due to, or resulting from, hot boxes on any of the 
larger systems would show great possibilities of saving by 
reducing this trouble alone. 

A comparison of the lubrication of railway equipment 
bearings with the hearings of other heavy machinery is 
almost impossible, due to the crude method of lubricating 
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Present Lubrication Methods Fauity 
Positive Mechanical Oil Feed Would Reduce Fric- 


tion and Wear and Minimize Equipment Delays 


By J. J. Hennessy 


railway journals and the conditions under which these jour- 
nals operate. In spite of this fact, when the number of 
journals that are in service, their loads, operating conditions 
and the uncertainty of lubrication are considered, the com- 
paratively small amount of trouble experienced is amazing, 
The success attained with the present methods is made pos- 
sible by the constant attention of highly trained specialists 
and the unremitting perseverance of a large number of rail- 
way employees. The cost, however, is proportionately large 
and journals demand a much greater proportion of attention 
in relation to other matters pertaining to train operation than 
they should. It would pay to make a serious effort to bring 
railway journal lubrication up to a status requiring no more 
attention and expense than the lubrication of ordinary 
machinery bearings. 


Oil of the Right Consistency Needed 


Oil of a certain consistency is required by the present 
method of supplying lubricant to journals by waste feed, 
to insure its feeding in sufficient quantity under all atmos- 
pheric conditions. This requirement limits the lubricants to 
oils not always most satisfactory from a strictly lubricating 
standpoint. The constant disturbing of the waste by a large 
number of operatives, which is absolutely necessary in severe 
service, also increases the liability of failure and the appli- 
cation of oil directly to a journal does not seem to reduce this 
liability. With the best attention possible and the use of 
all the oil permissible with the present method of application, 
it is absolutely impossible to avoid a great deal of hot box 
trouble on the heavier equipment in severe service. 

The inadequacy and the unreliable nature of the present 
method is most noticeable on equipment moving the greater 
portion of the time under heavy loads. Lubrication failures 
or hot box troubles develop on this. equipment with the great- 
est frequency, although the inadequacy of the lubrication 
afforded is proportionately as great on journals carrying less 
loads a greater portion of the time. The tendency of these 
journals is to heat when placed under full load, and journal 
resistance is increased. 

An improvement in the method of applying lubricant to 
such a point that oil of any desired body could be furnished 
to journals under all conditions, entirely independent of the 
capillary action of the waste in the box, would reduce the 
running temperature of journals under heavy load. Little 
tendency to heat would be noticeable, or if there was heating, 
it could be detected by a casual inspection and remedied 
before the box became hot enough to damage the bearing. 

A great deal of expense is incurred by giving unnecessary 
attention to bearings in severe service as a result Ol the 
inability of the inspectors to determine exactly which journals 
are lubricated properly or which are in need of attention. 
The expense necessary to lubricate railway journals success 
fully has become accepted as unavoidable, and about the only 


remedy applied where trouble is experienced seems to be t0 
increase the number of operatives giving journals inspection 
and attention, without any definite plan of procedure to 
remedy the trouble. Some positive mechanical means of 
supplying the lubricant to the journal should be provided 
and arrangements made for ready inspection. In this Way 
the exact condition of journals can be determined ae “8 
8) 


efforts of the inspectors will not be nullified becau~ 
impossibility of carefully inspecting all journal: 
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Business Handicaps of the Railway Car Shop 


Lack of the Incentive of Competition—Limita- 


‘ 


Dy j. ©. 


tions on Specialization—Absence of Cost Control 


Roberts 


President, The Roberts-Pettijohn-Wood Corporation, Chicago 


N series Of articles which recently appeared in these 
| columns the present writer reviewed the results of a special 

study of the relative cost of making heavy repairs to 
freight cars in a railroad shop and in a contract shop. In 
reviewed the cost of the work done in the outside 

found to be less than that done in the railroad 
shop, but the question may quite properly be raised as to 
this result is typical, or may not be due to special 
onditions not generally prevailing. 

We know much more of the cost of contract shop work 
than of railroad shop work. In the former case the volume 
nd the quality of work performed for the money paid out is 
lefinitely established by contract and is measurable. In the 

1c railroad shop, however, we have, generally speak- 
ing, no reliable information either as to the total actual cost, 
the volume or the quality of the work turned out. Since 
railroad accountancy does not recognize the cardinal principle 
f cost accounting—that expense should follow the benefit 
conferred or the causative responsibility—the ascertainment 
of dependable railroad shop costs is a difficult undertaking. 
[he question, therefore, cannot be answered by the simple 
rocess of demonstration, and we shall be obliged to satisfy 
urselves by an analysis of the general situation. 
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Railroad Manufacturing Ventures 


It is often contended that a common carrier strays outside 
its bailiwick when it engages in manufacturing enterprises. 
Manifestly a railroad should engage in manufacturing ef- 
fort, if it be foreign to its nature, only for very good reasons. 
One good reason would be, for instance, the advantage of 


definite 


ind enduring economies, if they are thus to be 
gained. Another would be necessity imposed by isolation 


from manufacturing centers, or the difficulty attending any 
other than an internal source of supply. The genuineness of 
the necessity can be readily tested, but where economy is the 
motive it is more difficult to determine whether appearances 
may be relied on and, if so, for how long a time. How many 


railroad manufacturing establishments are strictly necessary . 
adjuncts or are definitely known to be paying their way? 
Most such enterprises live, it is believed, by grace of the 
mManagement’s tolerance. 
Railroad management requires special training and a high 
degre echnical skill because of the peculiar demands of 
the s. Even so does the manufacturing industry re- 
quire ‘liar skill and ability because it has its own laws 
‘f procedure which are as inexorable as those per- 
taining the field of transportation. The known advan- 
ges ssed by a railroad-fostered manufacturing enter- 
; as transportation at actual cost, an unsolicited 
patro a divided burden as to general expense, and cer- 
tain of pecial privileges are, after all, merely incidental 
benefit | the other hand it is subjected to handicaps of a 
| character when compared with private industry. 
spur of vigorous competition, which is the ever- 
ntive for the private producer to work efficiently 
smess perish, and we recognize no greater neces- 
it of self-preservation. . 
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. is briefly examine into the commercial car plant’s 
situation compared with the average railroad shop, after 
Which the reader may, it is hoped, be assisted in arriving at 
Ms ow? clusions. 
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Relation of Wage Payment Basis to Labor Efficiency 

Manufacturers have long since recognized that while the 
labor wage is an important element of cost, the man-hour 
output is of even greater importance. Every workman’s serv- 
ice costs more than his wage. The additional cost is pro- 
portional to the time he expends in the shop. If the wage 
is based on piece work performance, the individual’s pay 
depends on his output, but the fact remains that the shop time 
he consumes further regulates the cost of his production. 

For example, a shop operating on a piece-work basis may 
determine that 100 operations constitute a normal day’s work, 
and may fix a rate of eight cents a piece. An inefficient 
operator may produce only 80 pieces a day and receive there- 
for $6.40; an efficient operator may produce 120 pieces a 
day for which he receives $9.60. Adding to these amounts 
the cost of power, supervision, maintenance of buildings and 
equipment, depreciation, insurance, taxes and other items of 
indirect expense, which may total $5.00 a day for each man 
employed, it is found that the total cost of 80 pieces produced 
by the inefficient workman is $11.40, or 14%4 cents each, 
while the 120 pieces produced by the expert workman costs 
$14.60 or 124% cents each. The spread represents a differ- 
ence of 17 per cent. It may be readily perceived that the in- 
creased productive costs due to the employment of inefficient 
workmen may convert the operating results of a shop from 
profit to loss. 

In many instances the piece-work idea is carried a step 
farther in contract shops, and gangs, including their leaders, 
are paid for piece-work. This not only stimulates the pro- 
ductivity of the individual but promotes co-ordination of 
effort and produces the maximum results from the group. 

The piece-work basis may constitute only a temporary 
advantage enjoyed by the outside shop, but its unbroken 
sequence therein has placed the railroad shops under a han- 
dicap which they cannot quickly overcome. The contract 
shops have a corps of skilled workmen who are specialists, 
a tested method of rewarding special ability and a quick 
means of determining and disposing of the inefficient. Rail- 
road management is now deterred from taking advantage of 
these methods of effecting increased output by the restrictions 
of public control. Furthermore, because of the labyrinth of 
relationships which must be sustained the problem of secur- 
ing maximum efficiency from individual workers is a detail 
which perhaps never can be given the studious attention it 
merits. 

Effect of Volume of Output on Cost 


Volume of output in a railroad shop frequently fails to 
meet the requirements of economical shop operation. The 
immediate needs of the transportation business must be 
promptly served. Even if repair cars are concentrated in 
large numbers, their progress through the shop may neces- 
sarily be interrupted by emergency jobs. On the other hand, 
repair cars may be purposely shopped in small lots because 
of the traffic conditions, labor scarcity, shortage of funds, 
or for other reasons. If the shop operating costs are not 
under strict control it is easy to overlook the effect which 
lapse of time has on the cost of output and to allow sub- 
normal output unduly to increase the proportion of indirect 
expense. 

In this respect the outside shop is unhindered except pos- 
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sibly by its inability to procure business. It is stimulated by 
a different incentive and follows a different procedure. Its 
sales force is constantly informed of the status of work in 
the shop and is charged with the responsibility of procuring 
business which will always keep work ahead. The heaviest 
possible load is kept on the shop because the manufacturer 
well knows the relation between maximum production and 
low costs. His fixed charges, which do not fluctuate with 
production, may be 50 per cent of the cost with low output 
and only 10 per cent with an output approximating capacity. 

The outside shop draws its business from many sources; 
the railroad shop usually has but a single patron. The car 
builder may escape some burden of expense in slack periods 
by closing down his plant, but the railroad shop must main- 
tain its non-productive organization because its shops are 
frequently used for repair as well as construction purposes. 


Effectiveness of Supervision 


The private manufacturer stresses the importance of effec- 
tive supervision because he is cognizant of the numerous 
opportunities for creating expense which will devour his 
profits if individual effort is not properly directed and all 
operations fully co-ordinated. He therefore holds his super- 
visors to strict accountability; he requires that they admin- 
ister strict discipline. In the railroad shops more laxity is 
observed with respect to these matters. There is more lost 
motion because individual accountability and discipline is 
less exacting. ‘The atmosphere which pervades a properly 
managed private factory is frequently lacking. These condi- 
tions would lessen the benefits received by the railroads under 
the identical wage payment plans used in outside shops. 

Cost Affected by Shop Routine 

There are marked differences in the practices of railroad 
and contract shops. The contract shop is normally organized 
and equipped to provide for the movement of cars under 
repair or construction from station to station until the work 
is completed. At each station the car is subjected to a 
definite set of operations, and the workmen are skilled in 
the performance of these operations. Tools and machinery 
necessary to expedite their performance are conveniently at 
hand. The materials required are ready in sufficient quan- 
tities to prevent delay, and so placed as to facilitate appli- 
cation. By this and similar methods the contract shop enjoys 
the effect of a high degree of specialization on the volume, 
quality and cost of output. 

Contract shop undertakings are carefully planned and 
scheduled before the work is begun. The machinery is re- 
arranged, if necessary, to permit a smooth and uninterrupted 
flow of work through the shop. Tools are made accessible, 
the material is stored at the proper place to avoid unneces- 
sary handlings and delays and every operation from begin- 
ning to end is carefully co-ordinated to avoid lost motion 
and retarded movement. 

Because of demands made on it by the operating require- 
ments of the road, the railroad shop cannot attain a corre- 
sponding degree of perfection in its functioning. The variety 
of its performances and the relatively lesser volume of each, 
generally preclude the handling of work in the manner above 
outlined. Improperly laid out plants, inadequate equipment 
and the lack of skillful workmen are common handicaps. 

Shop Arrangement and Equipment 

A contract shop specializing in heavy repairs is usually 
carefully laid out and arranged for the special task for which 
it is intended. The machinery will be specially designed to 
fit the work and to reduce productive costs. The shop will 
be constructed with a view to expansion with the least pos- 
sible additional outlay of capital. The whole arrangement 
and equipment will be attuned to a program of undertakings 
with certain definite limitations. 

The average railroad shop is designed for less highly 
specialized service and expansion is usually effected by a 
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“patching on” process which does not permit of the orderly 
conduct of operations throughout the shop. Special ma- 
chinery which would facilitate production and decrease the 
cost is often absent because it would be used only peri- 
odically. It is evident that a railroad shop designed and 
equipped to carry a peak load of heavy repairs with the 
greatest efficiency would represent a heavy investment which 
would be unproductive for a considerable part of the time. 


Ordering and Handling Material 


The contract shop, except under unusual market condi- 
tions, orders construction materials sufficient to meet known 
requirements only. Shipments are arranged so as to avoid 
delay to work, as well as to minimize handling and storage 
expenses. The builders seem to be able to control deliveries 
to better advantage than the railroads when the latter supply 
certain materials, and but little difficulty is experienced in 
adjusting receipts so as to keep pace with production. Many 
of the car plants are situated near established market and 
production centers, which expediates delivery and generally 
provides loads for the completed cars when homeward bound. 

The railroads’ situation is somewhat different. The con- 
stant need for many kinds of repair material prompts the 
accumulation of stocks at central stores, from which distri- 
bution is made to outlying points of consumption. Many 
railroad stocks have a very slow turnover. Much expense 
attaches to the repeated handlings to and from storage, and 
sometimes delay to shop work ensues. This disadvantage 
cannot be easily overcome. An extension of the inventories 
might save back hauls and shop delays, but the increased 
investment and risks caused by market fluctuations might 
offset or exceed the gains. 


Differences in Character of the Work 


The work let to an outside shop is usually defined by a 
rigid set of specifications, and regulated by constant inspec- 
tion of the most critical sort. Outside repair work is gen- 
erally done with a wholesale thoroughness, which creates a 
uniform physical condition in all of the cars affected. This 
thoroughness reduces the frequency of general shoppings, 
stabilizes the repair program and when cars are in demand 
it reduces the time out of service. 

The work customarily done in the railroad shop is less 
thorough and passes a less critical inspection. A larger ele- 
ment of discretion is permitted as to the extent and character 
of repairs, as to the quality of materials used and as to the 
time the cars may be held out of service. 


Supplementary Manufacturing in Outside Shops 


One of the most disturbing conditions in the car building 
industry arises from the periodical fluctuation in the volume 
of available business. Railway purchases are controlled by 
the condition of the finances as well as the need for equip- 
ment. To provide against operating losses which would 
otherwise occur during periods of light production, many 
contract shops catering chiefly to car repair or construction 
work, are equipped to manufacture other things involving 
the same general processes. These related manufacturing 
operations serve to employ portions of the plant which would 
otherwise be idle at times, and reduce the expense of main- 
taining the business that under other circumstances would 
need to be borne by the output of new and rebuilt cars. 

The railroad shop generally has no such relief. Its losses 
must be charged against the railroad’s revenues, but they 
are not conspicuously displayed and frequently escape notice. 


Close Control Exercised by the Management 


In the average contract shop the managerial influence 1s 
not so far removed as in the case of a railroad shop. It} 
direct and positive and obtains a quicker response. The dele- 
gation of responsibility is definite and unevasive. The sy* 


tem of accounting affords a clear insight into each phase 0! 
the business. It serves the manager as effectively as the 
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instruments before him serve the driver of an automobile. 
The manager is not distracted by duties more or less foreign 
to his principal interest, which is to keep his production up 
and his costs down. 

The managing head of the railroad shop is often less 
fortunately circumstanced, through no fault of his own. His 
opportunities are less extensive, and his freedom of action is 
more restricted. These handicaps are inherent in his position. 


Are Independent Car Plants Necessary? 


Whether existing railroad shops that are used for manu- 
fact purposes are justified or not, the contract car shop 
must remain a necessity unless all railroads provide complete 
facili for constructing and rebuilding their own equip- 


ment. It has already been suggested in these columns that 
de shops now provide a safety-valve for the railway 
sho or situation. 

f, then, good reason. be found for the existence of the 

ind lent plants it behooves the railroads not to withhold 
their patronage without good reason, because the builders’ 
harges must be regulated by their expenses. When their 
shops are only partially filled or shut down they are a source 
ff expense that in the long run must be paid by the cus- 
tomers. Instead of investing large sums in additional facil- 
ities of doubtful economical value, would it not be well for 
the carriers to divert at least the overflow of heavy work to 
the outside plants? This could readily be done under a pre- 
letermined program for repairs or construction, which would 
mit of shop space being contracted for in advance. 
\ny general discussion of this subject cannot be wholly 
onvincing because of the wide differences of conditions in 
railroad shops. But let the reader remember that as a con- 
dition precedent to passing judgment, he should have not 
only knowledge of the cost of the outside work, but a 
thorough understanding of the true cost of doing business in 
the railroad shop, because judgment requires comparison and 
discrimination. Without such knowledge he may only guess, 
ind the matter is much too important to be so decided. 


Stenciling Brake Lever Dimensions 
on Freight Cars 


[1 S exception rather than the rule to find brake levers 
of correct dimensions under freight cars that have seen 
any considerable period of service. In renewing or reapply- 
ing brake levers under cars on the repair track, particularly 
in the e of foreign cars, the repair man has little to 
~ * 
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guide him in the selection of levers of proper dimensions. 
Wrong levers are therefore frequently applied and the car 
returns to service with an incorrect braking ratio. 

The present practice on the Chicago, Milwaukee and St. 
Paul is to check the dimensions of all brake levers on system 
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POSITION OF STENC/L 
First Choice- On Cross-Tie (As Shown) if there is sufficient room 
Second Chojce- On Center Sill 
Third Choice-On Floor of Car (Underneath) 
On Ore Cars- On Side, near Center, at Botfom 
Stencil fo be in as prominent a position as possible 
preferably on same side . car as cylinder 
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Cc. M. & St. P. Practice for Recording Brake Lever Dimensions on 
Freight Car Underframes 


cars as they appear on the repair tracks at the West Mil- 
waukee shops. Variations in the braking power have been 
found to range from 15 per cent to 100 per cent of the light 
weight of the car and in one case the braking ratio was 
found to be 120 per cent. After providing cars with levers 
of the correct dimensions these dimensions are now being 
stenciled on the underframe, using letters and numbers one 
inch high. ‘The stenciling is applied as near the brake cylin- 
der as possible, the preferred locations being shown on the 
drawing. 
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70-Ton Open-Well Car 


ting freight car of the open well type has been recently 
. Raven, K. E., chief mechanical engineer. The car is 





re 37 in. diameter and journals 6 in. by 12 in. The car was 


built by the North Eastern Railway of England, according to designs of 
of 70 tons capacity, 54 ft. 6 in. long over end sills and with a well 14 ft. 6 in. 


in. deep. The light weight is 86,940 lb. The six-wheel trucks, which are spaced 35 ft. 6 in. between centers, have a wheel base of 12 ft. 


designed primarily for the shipment of turbo-alternators erected complete. 








































Air Brake Repairs at Milwaukee Car Shops 


Devices Which Save Labor and Improve Quality 
of Work; Triple Valves Cleaned in Soda Solution 


NUMBER of facilities and methods for repairing air 
A brake apparatus have recently been developed at the 
West Milwaukee Car Shops of the Chicago, Mil- 
waukee & St. Paul, which have materially reduced the 
amount of labor expended in the repair of triple valves and 
at the same time have improved the serviceability of the 
repaired valves. Some of these devices do not differ in prin- 
ciple from similar facilities in use in other shops and some 
of them are unique. All, however, are simple and effective. 


Cleaning Triple Valves in Soda Solution 


Triple valves are now being cleaned in a caustic soda 
solution. This is a complete departure from the almost uni- 
versal practice of cleaning with kerosene. The equipment 
for cleaning by this method which is shown complete in one 
of the illustrations, consists of three tanks placed in a row, 
with a scrubbing shelf at one end and a horizontal steam 
drying coil at the other end. 

The tank in the foreground of the illustration contains a 











Fig. 1—Vats and Drying Coil for Cleaning Triple Valves with 
Caustic Soda 


caustic soda solution made in the proportion of two pounds 
of soda to five gallons of water. This solution is maintained 
at a temperature of about 130 deg. F. by a steam coil laid 
in the bottom of the tank. Next to the soda tank is another 
steam heated tank containing clean water. The third tank 
is filled with cold running water to insure a continuous 
change of water. 

After a triple valve has been completely taken apart, the 
parts are placed in a shallow wire basket and immersed in 
the soda solution for about 20 minutes. The valve body, 
cap and emergency section are hung on the ends of “S” 
hooks by the flange bolt holes and are immersed in the soda 
solution, the upper end of the hook being dropped over the 
edge of the tank. From the soda solution the parts are taken 
to the cold water tank where they are thoroughly rinsed. 
This removes all free soda solution and makes the parts safe 
to handle. They are then scrubbed off, using a small amount 
of soft soap in the process, and are again rinsed in the cold 
water to remove all loose dirt, after which they are given a 
final rinsing in the hot water. After the final rinsing the 
parts are placed on the steam drying coil, a part of which is 
shown at the left foreground of the illustration, where they 
are rapidly dried ready for repair and refitting. 

When triple valves are cleaned with kerosene it is impos- 
sible to completely remove the kerosene from the sliding 
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surfaces to which dry graphite lubricant is to be applied. 
The result is a tendency for the graphite to cake between the 
valves and their seats, sufficiently pronounced at times to 
cause improper operation of the valves. The new method 
leaves the parts perfectly dry with the surface of the metal 




















Fig. 2—Engine Lathe Fitted for the Internal Grinding of Triple 
Valve Bushings 


in the best possible condition to take the dry graphite 
lubricant. 

With the old method of cleaning considerable hammering 
and working of the piston rings in the grooves was necessary 
in order to loosen them and many rings were broken or bent 
in the process. The soda solution thoroughly cleans the 
grooves and leaves the rings free. This in itself effects a 
considerable saving both of time and material. 


A Convenient Triple Valve Bushing Grinder 


The principal wear on triple valve bushings takes place 
at the inner end between the service and release positions of 











Fig. 3—Simple Disc Grinder for Facing Slide and Graduating Valves 


the piston. When valves undergoing repairs are found 10 
need new piston rings the rings are fitted in the outer end 
of the bushing and if it is appreciably worn the result 18 4 
loose fit of the piston ring in the service and release positions. 
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Such es frequently fail to release after light applications 
and are the cause of many overheated wheels. 

In order to refinish these bushings to true cylindrical 
form an old engine lathe was fitted with a special face plate 
to wh is clamped a chuck on which the triple valve is 
mounted by its own threads. A small motor driven grinder 
mounted on the cross slide completes the device. The grind- 
ing is done by a small fibre wheel on the circumference of 
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Fig. 4—Device for Grinding and Testing Retaining Valves in One 
Operation 
which is glued a strip of carborundum cloth. Three grades 
f cloth—No. 0, No. %4 and No. 1—are used and as a rule 
three badly worn bushings can be finished with one cloth. 
The carborundum cloth has been found to work more suc- 
cessfully than carborundum wheels, which do not operate 


well without the use of water. 


Facing Slide and Graduating Valves 


— 
= 


lise grinder shown in one of the illustrations has 
replaced the face plate for facing slide and graduating valves 








“ig. 5——Machine for Grinding in Triple Valve Rings 


and pisti ings. In order to secure accurate work when 


— e plate and loose grinding material, frequent 
15 et f the face plate was necessary. Altogether from 
on the “9 ; : 30 minutes was required to complete a valve 
ittine Me late and even then much time was required in 
in fore i lve to its seat. The disc grinder faces a valve 


ve seconds and very little fitting is required. 
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The nature of the device itself is clearly shown in the 
illustration. It consists of a simple belt driven grinding 
wheel stand with an accurately faced steel disc mounted on 
one end of the shaft. The surface of the disc is covered 
with No. 00 carborundum cloth, glued on. 

Grinding and Testing Retaining Valves 

The drawing shows a device by means of which it is pos- 
sible to grind and test retaining valves in one operation. 
The device is operated in the following manner: 

After the retaining valve cap and weight have been re- 
moved, the body with the key in place is screwed on the 
end of the pipe above the valve B. The galvanized iron wing 
is then slipped over the top of the weight and the weight 
placed in the valve body and locked in place by dropping 
the 1-in. by %-in. bar over the upper ends of the 4%-in. 
pipe frame. A hole drilled in the center of this bar receives 
the projection at the top of the retaining valve weight, thus 
centering it for rotation. 

The air supply valve A and the 4 in. pet cock C are then 
opened. The jet of air from the pet cock acting on the 
galvanized iron wing causes the weight valve to revolve 
rapidly on its seat. In about 30 seconds, when in the judg- 
ment of the operator the valve has been spinning long 
enough, the pet cock C and supply valve A are closed. The 
retaining valve handle is then turned to the retaining posi- 
tion and valve B opened. After the exhaust of air from the 
reservoir has ceased, observation of the gage soon shows 

















Fig. 6—Convenient Storage Racks for Finished Triple Valves 


whether the valve is tight. Should further grinding be re- 
quired it can be done without loss of time, and when the 
retaining valve is removed it is known to be fit for service. 
Grinding in Piston Rings 

One of the illustrations shows a machine which has been 
developed at the Milwaukee shops for grinding in triple 
valve piston rings. The machine consists of a table and 
frame of cast iron, the latter having a wide vertical face to 
which six driving heads are bolted. These heads all receive 
power from a single belt driven shaft, gear connected at 
each head to a crank shaft which may be independently 
started or stopped by means of a simple jaw clutch. Below 
each head is a vertical guide for the reciprocating spindle 
and to the lower end of the spindle is connected a simple 
two jaw chuck which fits over and grips the button on the 
end of the piston stem. The throw of the crank provides a 
piston stroke equal to its full travel in the bushing and the 
machine operates at 200 strokes a minute. The average time 
required to complete the grinding in of a new ring is about 
10 minutes. 

To grind in the rings by hand, 12 new rings constitutes 
a fair day’s work for one man. With the aid of this machine, 



































one man can remove the cylinder caps and fit rings to about 
40 valves in eight hours. These 40 rings require 14 hours 
operation of the machine. The cleaning and assembling of 
the 40 valves requires about seven additional hours. The 
40 valves thus require about 16%4 hours total time, or 2214 
min. each, as compared with an average of 40 min. for hand 
work. The product of 1% hours’ ope «at on of the machine, 
it will be seen, keeps one man busy for almost two days. 


Racks for Storing Finished Triple Valves 


Convenient racks for the storage of finished triple valves 
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have been built of old truss rods, mounted in suitable wood 
frames. The truss rods are arranged in pairs which are 
spaced 6% in. from center to center with a vertical distance 
between pairs of 15 in. The wood frames are 4-in. by 4-in, 
pieces, through which holes have been bored to receive the 
rods. Each section of the rack is devoted to its particular 
type of triple valve, the designation of which is stenciled 
on the adjoining frame. 

These racks save considerable floor space, keep the finished 
valves conveniently arranged for inventory and protect them 
from becoming dirty before they are placed in service. 


Interesting Car Shop Practices Employed at Sayre 


Lehigh Valley Effects Economy by Spray Method of Paint- 
ing Equipment; Portable Roof Saw; Millroom Templates 


HE main shops of the Lehigh Valley are located at 

Sayre, Pa., where practically all passenger cars and 

wooden freight cars on the system receive heavy re- 
pairs. At the present time the car shops are working with 
about 80 per cent of the normal force and it is a pleasure 
to note the marked spirit of loyalty of these men to the 
Lehigh Valley. In general, both supervising officers and 
shopmen seem to have united in an attempt to cut out lost 
motion, increase production and decrease costs. 

Many labor-saving methods have been installed at the 
Sayre car shops, a notable one being the truck and trailer 
system of transporting all kinds of material both new and 
scrap. Other efficient methods and devices for which space 
is not available in this article, may be included in a subse- 
quent issue. The practice of paint spraying is of especial 
interest. ; 

Paint Spraying Practice 


In accordance with its custom, the Lehigh Valley has 
adopted and extended the practice of paint spraying road 











Fig. 1—Operation of Paint Spraying a Box Car 


equipment only after extended tests to demonstrate the rela- 
tive advantages and economy of the method. To summarize 
the conclusions, it has been shown that paint can be satis- 
factorily applied as a spray with important savings in labor 
cost which more than offset the slightly greater amount of 
paint used. Locomotives and tenders are now paint sprayed 


in the locomotive shops and passenger and freight cars in 
the car shops. After further tests it was found possible to 
spray varnish which greatly broadens the field and enables 
passenger, mail, baggage and other cars to be varnished by 
this method. The only equipment not sprayed is the insides 
of coaches and dining cars. 

The paint spraying device or apparatus consists, as shown 
in Fig. 1, of a tank mounted on wheels for easy movement 





Fig. 2—Arrangement for Dipping Small Parts and Car Fixtures 


about the shops and arranged to be supplied with paint 
through funnel and valve on the top. Air pressure from the 
main shop line is supplied through a hose connection to the 
upper part of the tank, a gage enabling the operator to know 
what the air pressure is at all times. 
Two lines of hose, one conveying air and the other paint, 
lead to the nozzle where they combine, the amount of flow 
being controlled by a valve at the operator’s hand. For paint- 
ing the outsides of cars a long pipe nozzle is used, enabling 
the entire side of the car to be painted with the operatot 
standing on the ground or floor. No staging is necessary: 
For inside work and places where the long nozzk would be 
inconvenient, a pistol-type nozzle is used giving the operate! 
convenient and more flexible control both of the supply # 
paint and the direction in which it is sprayed. 
The operation of paint spraying a box car, as 
in Fig. 1, can be performed in a much shorter time than It 
would take to apply the paint with a brush. One man cat 
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spray the car complete in 13 min. and owing to the fact 
that spraying does not require as much skill as brush paint- 


ing a cheaper man can be employed with a total labor saving 
of $2.75 to $3.00 for each car. To brush paint the car would 
take one man three or four hours. While spraying this car 
will require 11 gallons of paint as against 9 gallons applied 
with a brush, one coat by the former method is equal to two 
by the latter. In addition the spray gets into corners and 





Fig. 3—Portable Pneumatic Sawing Machine 


crevices which could not be reached with a brush. With 
experienced operators, practically no paint is wasted and 
the general condition of the floors at Sayre bears out this 
statement. When painting along the top of the sides, some 
paint spray may go over the edge of the roof boards, but 
this paint falls on the roof and therefore is not wasted. The 








Fig. 4~ Met} 


\d of Making Sill Repairs Without Removing All the 
Sheathing 


reat convenience in painting trucks which were 
or less awkward to paint with a brush. 
ainting cabooses, the outside presents a slightly smaller 
n a box car and can be paint sprayed in less 
vindows are protected by tin, except where the 
» be painted inside and out, in which case the 
emoved. The only brush operation consists of 
sash. The inside of a caboose can be sprayed 
in about 54 min., the total saving in labor on 
ing $7.66. There is also a saving in material of 
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$1.17 owing to the fact that when paint is-applied as a 
spray, only one coat is needed. 

Sand blasting has been developed quite extensively for 
the removal of paint and varnish from passenger coaches, 
about 8 hours being required for the operation inside a car 
and 12 hours outside where vestibules, steps and trucks are 
included. The outside of a passenger coach can be spray 
varnished by one man in 2 hours. If this varnish is applied 
with a brush, it takes two men 2% hours apiece. The 
resultant saving in labor cost is about $2.40. 

The under parts of the car, including the iron work, steel 
floor, trucks, platforms, equipment boxes, etc., are sprayed 
in 2 hours by one man, whereas it would take 15 hours for 
this paint to be applied with a brush by one man. 

Along the line of economy in applying paint may be noted 
the practice of dipping small parts and car fixtures, Fig. 2. 
This illustration shows four pipe guards which have just 
been dipped in the large can of red paint and are suspended 
from hooks, the paint dripping off and running back into 
the tank as shown. This method has many advantages, in- 
cluding in the first place, reduced cost of labor. There are 
42 pipe guards in a car and these can be dipped in 18 min. 
as against 2% hours required to apply the paint with a 
brush. The paint gets into all crevices; one coat is equal 








Fig. 5—View Showing New Section of Sheathing Applied 


to two coats applied with a brush, and while more paint is 
used, an enamel finish is secured. Ventilators for passenger 
cars and all small material are dipped in this manner at 
Sayre. 

Portable Roof Sawing Machine 


A portable roof sawing machine which has proved its 
adaptability and value is shown in Fig. 3. This saw is a 
homemade device, used for sawing off the ends of roof 
boards, trimming the bottoms of side sheathing, and other 
similar work. The device consists of a framework support- 
ing the saw bearings and guard and provided with four 
handles for ready control by the operator. The saw is driven 
by an air motor and can be adjusted to cut at 90 deg., or a 
slightly greater angle to the surface along which it is being 
pushed. The saw is guided by a long wooden strip lightly 
nailed to the roof in such a position that the cut comes at 
the proper place. One man can saw off one side of the roof 
illustrated in two or three minutes, including the time re- 
quired to lay the strip. On account of the double roof it 
takes a man about eleven minutes to saw off one side of the 
roof of a refrigerator car. The side sheathing of a 60-ft. 
milk car can be trimmed in three minutes and the work is 
more rapidly and accurately done than would be possible 
with a hand saw. 

In this connection it may be interesting to note the use 
of this portable saw in cutting off the sheathing of a milk 
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car (Fig. 4) at a point 22 in. above the bottom of the sill. 
If the floor sill is rotted, it can then be removed and a new 
section of sheathing applied without tearing off all sheathing 
or removing the letter board. It is estimated that approxi- 
mately one hundred dollars is saved for each car handled 
in this way.’ 

In general, the operation consists in nailing the guiding 





Fig. 6—Template for Laying Out Murphy End Ribbon 


strip along the side of the car so that the portable saw cut 
will come 22 in. above the bottom of the sill. The saw is 
then adjusted, as shown in Fig. 4, at a slight angle, and 
the sheathing cut. After necessary repair or renewal of the 
sill has been made, a new section of sheathing is applied 
as shown in Fig. 5. A strip of galvanized iron is bent in 
the shape of a Z, starting under the old sheathing, coming 





Fig. 7—Easily Accessible Storage Platform for Templates 


out through the joint and being bent down over the new 
sheathing, an arrangement which effectually sheds the water. 
The lower ends of the new sheathing are trimmed off with 
the portable saw, leaving a neat job which, when painted 
over, can hardly be detected from a full new section of 
sheathing. 


Millroom Templates Save Time 


Experience at the Sayre car shops has demonstrated the 
value of templates for laying out work in the millroom. Tak- 
ing, for example, the Murphy end sills or end ribbon tem- 
plate, illustrated in Fig. 6, the sill can be laid out with the 
greatest of ease and speed by the use of this template com- 
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pared to laying it out with a square. Moreover, the laying 
out does not require as much skill and can therefore be 
performed by a cheaper operator. There is less possibility 
of error and no lost time looking for blue prints, etc. , 

With the great amount and variety of work passing 
through the millroom, it is obvious that a large number of 
templates must be employed and it is essential that they 
be readily available for use. The templates are kept on 
platform as indicated in Fig. 7, the small templates being 
suspended vertically from hooks as shown at the right of 
the illustration, and the heavy, long templates being sup- 
ported horizontally as shown at the left. The orderly ar- 
rangement of these templates and provision of means for 
locating and taking them quickly to the work has a lot to 
do with savings effected by their use. 


Kgyptian State Railway Tank Cars 


"THE Egyptian State Railways have recently received from 

Clayton Wagons, Ltd., Lincoln, England, 50 petroleum 
fuel oil tank cars of 30 tons capacity. The light weight of 
these cars is 48,050 lb. and the weight loaded 116,370 Jb. 
The inside diameter of the tanks is 7 ft. 3 in. and the length 
over heads 33 ft. 5 in. The heads and bottom sheets are of 
Y% in. steel, the other sheets being 3 in. thick. The tanks 
are designed to withstand a pressure of 60 lb. per sq. in. 
without leakage. The dome is fitted with two safety valves 
set to open at 25 lb. per sq. in. and is provided with a man- 
hole cover which automatically releases any gas under pres- 
sure in the tank before the cover is entirely clear, thus 
safeguarding the operator. Either side bottom outlets are 
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30 Ton Tank Car, Egyptian State Railways 


provided and five lengths of steam heating coils are fitted 
in the bottom of the tank to facilitate the flow of oil when 
discharging. 

The cars are of standard gage and in many ways the 
design follows American practices, although couplings, hand 
brakes and truck details are distinctly English. They are 
34 ft. long over end sills, 37 ft. over buffers and 23 ft. center 
to center of trucks, which are of the pressed steel type and 
have a wheel base of 5 ft. 6 in. Semi-elliptical springs are 
fitted above the journal boxes. Newlay steel wheels of 33% 
in. diameter and axles with 5 in. by 9 in. journals are used. 
There are two sills of 12 in. by 6 in. by 5¢ in. I-beams, 
spaced on 4 ft. 314 in. centers. The center or draft sills are 
of 9 in. by 3 in. by 5/16 in. channels, spaced 1 ft. 1*s 1” 
apart. They are 11 ft. 8 in. long and reach from the end 
sill to a cross brace, both the end sill and the cross brace 
being of 12 in. by 3% in. by 5/16 in. channels. The body 
bolsters consist of two 9 in. by 7 in. by 5% in. I-beams. 
When empty the distance from the top of the rail to the top 
of the sills is 4 ft. 154 in. and from the top of the rail to 
the center of the tank 8 ft. 5 in. 

Hand brakes are provided on one truck. They can be 
applied from the ground by means of a hand wheel on the 
side of the underframe, which can be noticed in me 
photograph. 
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Grinding Links and Link Blocks 


By J. M. Hamm 
Tool Foreman, Lehigh Valley, Sayre, Pa. 


A UNIQUE homemade link and link block radius-grind- 
ing machine has been built at the Sayre shops of the 
Lehigh Valley, using a roof support column as a frame for 
mounting the parts. Parts of the machine are located on 
the north, west, south and east sides of the column; also 
the inside, as shown in the illustration. 
Th radius bar R and table T for clamping the parts are 
riveted together, the material used consisting of 3g-in by 2//2- 
in, by 21%4-in. angle iron, spacing blocks and a piece of scrap 
boiler plate. The adjustment bar A for adjusting the work to 
the aloxite wheel (after the radius bar has been set to the cor- 
rect radius) is made from the same material as the radius bar. 
Both bars are controlled by a common crosshead C which 
is operated by two screws by tightening or loosening the 
crosshead nut on one bar or the other. The aloxite wheel 


oO 


shaft S is located at right angles with the table on the east 
side of the column. In order to give an oscillating movement 
to the aloxite wheel shaft, a second shaft O is located di- 
rectly beneath S. By means of eccentric E and intermediate 
rocker arm J a 114-in. back and forth travel is transmitted 
to the wheel shaft S and aloxite wheel. This maintains 
uniform wear of the wheel. Both shafts S and O are driven 
by suitable belts from overhead shafting. 

On the north side of the column is located the stroke con- 
trol disc D with pin F adjustable in a radial slot and used 
for the purpose of causing the work to be ground to pass 
forward and backward over the aloxite wheel. On the west 
side of the column is a shaft P. with levers M and N used 
to transmit the stroke from the stroke control disc to the 
radius bar table. It is obvious that the position of pin F in 
the radial slot in disc D will govern the throw of table T. 
The position of table T with respect to the aloxite wheel is 
further adjustable by means of screw H. The stroke control 
disc is mounted on a shaft that passes through the center of 
the column, the driving pulley B being inside the column. 

The primary object of building this radius grinding ma- 















ry 2x 2pn§"L te ‘ 
}0 OH 
I 
8 
° SI 
is] 
| 
OW Tue [LR 














T 
eo} fie) 


° 





























Stroke nee . 
Rod ° 












































NORT!! SIDE WEST SIDE 


Screw 

















TPOOTUNT CoO DOHTOHUNNNY 
oO 


pu 





Adjust work 
¢ towhee/ 
—_ 


























. , ' a ; 
fwide~._ sill /4" Travel 











Aloxite Wheel a 

















SOUTH SIDE EAST SIDE 


Details of Link and Link Block Radius Grinder Built Around Roof Support Column 
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chine was to secure a horizontal grinding wheel shaft with 
an oscillating movement because a vertical shaft is difficult 
to lubricate properly, resulting in fast wearing bearings 
which give constant trouble. The oscillating movement of 
the grinding wheel shaft produces uniform wheel wear. All 
lost motion and slack in the mechanism is automatically 
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taken up due to the fact of its being suspended. A further 
important advantage is the relatively large grinding whee] 
which revolves at high speed, covers the full thickness of 
the link and grinds links and link blocks in a minimum 
time, depending upon the amount of metal to be removed 
and the quality of the grinding wheel. 


Installmg and Maintaining Charcoal Iron Locomotive 


Boiler Tubes’ 


By G. H. Woodroffe* and C. E. Lestery 


The following article is a continuation of the suggested 
standard boiler tube practice described in the April issue of 
the Railway Mechanical Engineer and confined primarily 
to methods and tools used in applying body tubes, super- 
heater flues and arch tubes. This second installment of the 
article deals with the use of welding in tube work, particular 
emphasis being placed on recommended maintenance prac- 
tice in enginehouses. An effective flue shop equipment and 
layout is also described, the latter part of the article being 
devoted to a valuable discussion of successive safe ending 
and the necessity of keeping boiler tube service records.— 


The Editors. 


HE growing practice of electrically welding tubes and 
flues to back tube sheets saves a great deal of boiler 
trouble and maintenance work. However, welding 
alone will not hold carelessly set tubes and flues. Each oper- 


ation should be carried out as carefully and thoroughly as 
though no welding were to be done. 

The metal of the weld is somewhat brittle and may be 
porous on account of tiny blow holes that form as the metal 





Fig. 1—Section of Tube Sheet with Charcoal Iron Boiler Tubes 
Welded in Place 


solidifies from the molten state. The welding metal alone 
therefore cannot be depended upon to hold the tube in place 
or prevent leakage. 

By uniting the bead to the sheet, however, the weld fur- 
nishes the strength and stiffness necessary to hold the 
shoulder of the tube against the ferrule, just as it was left 
by the expanding tool and may also be dense enough to 
prevent a loosened tube from leaking in an emergency. 


Electrically Welding Firebox Ends of Tubes 
Setting Tubes and Flues for Welding —Expand, roll and 
bead as described previously (first installment, March issue), 
using no lubricant on the setting tools. If it is felt necessary 


to use a lubricant, the following corn oil soap has been found 
to be satisfactory and is said not to affect the welding: 





Note:—This is the second instalment of an article on suggested tube 
practice which has been copyrighted by the Parkesburg Iron Company and 
which will be published later in book form. 

*Mechanical Engineer, The Parkesburg Iron Company. 

tFormerly General Superintendent, 19th Division, Transportation Corps, 

; F., and Superintendent of Nievre Locomotive and Car Shops. 


In a steel tank of about 60 gallons capacity, place: 
20 gallons of water 
15 pounds of lye (caustic soda) 
10 gallons of pure corn oil 
Boil from 6 to 8 hours, adding from 15 to 20 gallons of 
water to keep the mixture from boiling over. At the end of 





Fig. 2—Section of One of the Welds in Fig. 1, Showing Blow 
Holes in Welding 


this time the solution should be clear, indicating complete 
saponification. If not, continue boiling until the mixture 
is clear. The resulting soap should be light amber in color 
and of about the consistency of vaseline. 
Preparation.—After tubes and flues have been tightened 
by expanding or rolling, but before they are beaded, the 
sheet should be thoroughly cleaned by sand blasting. The 


Welding Procedure 
Note: Start with weld at ‘A’and 
work in the direction of "X"to'B° 
Then return to"A"and weld inthe 
direction of "Y" to"C’ lappingorer 
end of first weld, thus breaking 
arc at fop edge of weld away 
from the flue bead. 
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Fig. 3—Procedure for Electric Arc Welding Flues 


boiler should then be filled with warm water and tubes made 
perfectly tight before beading. If tubes are beaded (loco 
motives taken out of service to have tubes welded), they 
should be made perfectly tight before welding. 

The welding operation should be performed wit! warm 
water in the boiler and after the tubes or flues have beet 
properly beaded. 

Welding —Begin with the top row and work downward, 
welding superheater flues first. Each tube and flue should 
be welded by starting near the bottom, welding first up 
side, then up the other, completing the weld near the top 
center, Fig. 3. 
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Removing Welding Deposit—During the welding oper- 


ation, « deposit will form on the sheet and beads adjacent 
to the bead being welded. Carefully remove this deposit 
with a wire brush before starting to weld. 


Maintenancee—Recommended Engine House Practice 




















General Suggestions ——Tubes should be made tight in the 
sheets with the least possible amount of working. Excessive 
working shortens the life of tubes and flues. 

Roller expanders, particularly when driven by air motor, 
should not be used on firebox ends of tubes. They distort 

‘oy —™ 
. \ 
: ] 
{ 
ji] se 
Fig. 4—-Straight Sectional Expander 
the metal, weaken the tube, raise the bead slightly from the 
sheet and not only shorten the life of the tube, but they en- 


large the tube holes in the back tube sheet. 

lf necessary, new or safe-ended tubes may be rolled by 
hand, lightly, after beading. 

Removing Tubes.—Tubes should be taken out at the front 
end, through their respective holes. If their condition is 
such that this is impossible, remove them through the large 
holes near the bottom of the front tube sheet. 

The dangerous practice of enlarging holes in the back 
tube sheet for the removal of tubes should not be permitted. 

Tubes Leaking Slightly—With a standard beading tool, 
lightly set the beads down to the sheet. Trim off the burrs 
with a chisel. If necessary to expand a tube, use a straight 


sectional expander, with a light pneumatic or a four pound 
und hammer. The tube should then be beaded lightly. 
'he use of the lipped sectional expander while a boiler 


pressure is a dangerous practice that should not be 
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lipped sectional expander, Fig. 5. Reset the beads with a 
standard beading tool. Remove any burrs that may be 
raised with a small chisel and hand hammer. 

Washout Period.—At the washout period, reset the tubes 
with a standard lipped sectional expander. Set down beads 
with a standard beading tool, using a light pneumatic 
hammer. Trim off all burrs, using a small chisel. 


Electrically Welded Tubes 

Running Repairs.—Electrically welded tubes, leaking 
through “pin holes” in the weld, may be calked with a fuller 
and hand hammer. The pein of a hammer or a beading 
tool must not be used. 

If the leak is under the weld, cut off the defective portion 
of the weld, reset the tube with a lipped sectional expander, 
bead down, clean and reweld. If welding facilities are 
not available, expand the tube with a straight sectional ex- 
pander. Rewelding should be done at the first opportunity. 

At the washout period and before steam is blown, care- 
































Fig. 5—Standard Lipped Sectional Expander 


fully inspect all tubes and flues. 


Proceed with necessary 
work when the boiler has cooled. 


Flue Shop Practice 


By flue shop is meant that part of the plant in which tubes, 
removed from boilers after a period of service, are cleaned, 
cut off, safe ended and stocked for future use and where 
new or reclaimed tubes are swaged and expanded for ap- 
plication. 


Flue Shop Equipment and Lay Out 











































































































































































ermitte Flue shop equipment and lay out are seldom given the 
Lubes Leaking Seriously—When a locomotive arrives at consideration which they merit. Too often, flue shop ma- 
the engine house with tubes that are leaking badly, draw the chinery is obsolete or inadequate and poorly arranged. A 
ire and drain the boiler. Reset the tubes with a standard careful study of almost any shop layout will open up new 
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Fig. 6—Typical Flue Shop Designed to Handle 500 Tubes and Fiues a Day 
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ways of saving time and money. Modern economical flue 
shop equipment, which can be purchased and installed at a 
moderate outlay, will save its initial cost in a short time 
and speed up the reconditioning. 

The railroad flue shop shown in Fig. 6, handles five 
hundred boiler tubes and superheater flues a day at an ex- 
ceedingly low cost. The work progresses in one direction 
only, forward. Specially designed cradle trucks are used. 
Machines have been so arranged as to make it unnecessary 
to turn tubes end for end. The use of an overhead crane 
though not essential will further reduce the handling cost. 
This layout, varied slightly to meet individual conditions, 
is followed in a number of shops throughout the country. 

Cleaning Tubes.—There are three general types of tube 
cleaners: rotary single tube cleaner; dry rattler; wet rattler. 

The small shop, handling comparatively few tubes a day, 
may find the rotary single tube cleaner sufficient for its needs. 
Where a considerable number of tubes have to be handled 
dry rattlers and wet rattlers are used. 

Weighing Cleaned Tubes.—After cleaning, tubes should 
be weighed and those below definite limiting weights should 
be scrapped. This practice has two advantages; it saves 
good material that might otherwise be discarded and it goes 
far toward eliminating tube failures on the road by weeding 
out worn, under-gage tubes. 

















TaBLE I—MINIMUM WEIGHTS oF TUBES 





Weight 
Diameter of Gage of = —_A~—_ 
Tube, inches New Tube Service Pounds Ounces 
2 11 Locomotive 1 11 
2% 11 Locomotive 1 15 
2 11 Locomotive 3 3 
3 12 Stationary 2 11 
3% 11 Stationary 3 14 
4 10 Stationary ) 4 12 
"A } Locomotive 
5% 1) Superheater f . n 
5% 9 Superheater 7 00 








Heating for Safe Ending, Swaging and Expanding.—For 
proper safe ending, swaging and expanding, tubes must be 
heated quickly, evenly and thoroughly. The heating furnace, 
whether coke-burning, gas or oil fired, should have sufficient 
brick work to absorb heat from the fuel and radiate it to 
the work. 

Cutting Off Tubes—Of the many types of tools used for 
cutting off tubes, the hot saw is perhaps the best. It cuts 
quickly, uses little power and leaves only a small burr which 
is easily removed while the metal is hot. 

A hot saw and expander, mounted on the same housing, 
are shown in Fig 7. This machine eliminates one handling 
of the tube, which can be cut, and expanded at one heat and 
safe-ended after a quick wash heat. 

Flue Welding Machine——Good results may be obtained 
with welders of either the roller or hammer type. A little 
care and the right kind of mandrel will minimize or entirely 
eliminate the ridge that is often left inside the tube. 

Electric Safe-ending.—Where cheap electrical power is 
available, the matter of safe end welding electrically should 
be studied carefully. The operation is quick and the welds 
excellent. 

A heavy, low voltage current is passed through the safe 
end and the end of a boiler tube or a superheater flue, held 
in contact by pressure. The electrical energy is transformed 
into heat and the junction of the tube and the safe end soon 
becomes white hot, fusing or welding the two pieces together. 
The current is then shut off, the contact clamps released and 
the joint smoothed and rolled down to normal tube diameter 
in a roller welder. 

Swaging and Expanding.—To facilitate insertion and 
removal of locomotive boiler tubes, tube holes in the front 
sheet are made slightly larger than the outside diameter of 
the tube. The front ends of the tubes, therefore, have to be 
expanded for a tight fit. 

Tube holes in the back tube sheet are the same size or 
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slightly smaller than the outside diameter of the tube. With 
a copper ferrule in the tube hole, it is necessary to swage the 
firebox end of the tube, reducing its diameter. 

Swaging is always done hot. Tubes are usually heated 


for expanding. 


With the use of the equipment and the arrangement sug. 
gested, safe end welding can be finished quickly enough ty 
permit swaging (or expanding) at this heat. A_ slower 





Fig. 7—Combination Hot Saw and Expander for Use in the Flue Shop 


process, however, may necessitate a quick “wash heat” after 
welding and before swaging or expanding. 

The charcoal iron tube has a critical range, 1,550 to 
1,750 degrees, F., during which mechanical work like 
swaging and expanding should not be done. Temperature 
determination by color is misleading and unsatisfactory, but 
in this particular case, if the work is kept above an orange 
color (in the shadow), failures will be avoided. 

In Fig. 8, one end of the short piece of charcoal iro 
tube was expanded while the tube was passing through the 
critical or “red short” range. The other end was givel 
even more expansion at a temperature above this range. 
The perfect test on the one end would have been duplicated 
on the other had the tube been expanded at a temperature 
above or below the critical range. 

Tube Testing—The removal of tubes that leak under the 
hydrostatic test of the boiler causes delay and is expensive, 
therefore, we believe it to be good practice to test all salt 





Fig. 8—Effect of Expanding Tube When Passing Through eA 
“Red Short’ Temperature Range. Right End of Tube Expande 
Correctly at Proper Temperature 
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ended tubes before putting them into the boiler. The test 
pressure Should be twenty-five percent in excess of the 
boiler working pressure and while under the test pressure 
the tubes should be struck near the safe end weld or welds 
with a two pound steel hand hammer or the equivalent. 
One type of tube testing machine is shown in Fig. 9. 


Tubes which on examination after cleaning are found 
to be pitted or worn one-third of the original thickness of 
the tube should be scrapped. 

If the pitted or worn surface is not too great, it may be 
cut off and the good portion of the tube used in boilers 


having shorter tubes. 
When tubes, otherwise good, have been reduced in weight 
below the limits given in Table 1, they should be discarded. 


Tubes that are slightly pitted or otherwise weakened, but 
which are still serviceable, should be kept together and 
reapplied in sets of tubes which are in approximately the 
same condition. 


Safe Ending 


Good tubes should be safe ended as follows: 

Safe ends should be scarfed on one end for half an inch, 
see Fig. 10, being tapered to 1/32 inch at end of scarfing. 

Tubes to be safe ended should be expanded for the scarfed 
end of safe end so that they will fit snugly. 

Place the safe end in end of the tube. Heat both to a 
welding heat. Draw out and quickly weld on the flue weld- 











Fig. 9—One Type of Tube Testing Machine 


ing machine, taking care to see that the weld is smoothly 
made. 


Sucessive Safe Ending 


It is recommended that body tubes contain not more than 
three welds at one time, with a total length of welded ends 
not to exceed 21 inches. If the total lengths of welds exceed 
21 inches, all welds should be cut off and one piece of the 
tube welded on to bring the length up to the requirement. 
lo this a new 5-inch safe end should be added at the firebox 
end at the first safe ending. Thereafter Table 2 should govern. 

Superheater flues should not contain more than two welds. 





















Fig. 10—Correct Method of Preparing Safe Ends for Use 


The us 
mended 


f a safe end shorter than five inches is not recom- 
Fig, 11. 


First  pplication—New flue. 

Second Application—Cut swaged end to 314 inches and 
apply 5 inches safe end, cutting to length after welding. 

Third Application—Cut swaged end to 3% inches and 
apply safc end just long enough to give required length. 

Fourth Application—Cut off previous weld and reswage 
. a tinal dimensions. Apply safe end of full diameter 

smokeh 


x end, just long enough to give required length. 
Xpand to standard requirements. 
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Fifth Application Same as second. / 

Sixth Application.—Same as third. 

Seventh Application.—Same as fourth, except that old safe 
end at smokebox end of the flue must be cut off and a longer 
safe end used. 


Suggestions in Connection With the Ordering, Unload- 
ing and Storing of the Tubes 


Ordering.—Requisitions or orders for boiler tubes, arch 


New i y Flue | 
- _ — eects ——— a 
seater | \ Sate-End 
\ 
‘< - <== --=--2 nl Y safe-Ena 
| | | 3 rd. ! re 
| 


Fig. 11—Successive Applications of Safe Ends 
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tubes, superheater flues and safe ends, for new work or 
replacements, should clearly state: 


RT. cio chbnaeesk sae cid seein in feet or inches. 
Outside diameter ......... osesccecesenewes in inches 
TRIGRNOSS saoinss 2s.53 oie vod in B. W. G. number, or in 


decimals of an inch. 
The thickness of heavy wall arch tubes, water bars and 








Length of Cut 

aoa, 
— | | 

[.LenathotSetetnd 5 | 


Fig. 12—Lengths of Safe Ends 








TABLE 2.—APPLICATION OF SAFE ENDS 


Length of 
Cut End 
A B 
Application Inches Inches Remarks 
LO eee Reee ae new flue 
Ce | 1% 5 one weld 
(i eee 54 8 one weld 
RRNUEIN osc as bw cons 84 11 one weld 
Seer 11% 14 one weld 
eer 1% 5 two welds 
Sie 5% 8 two welds 
SD Gaercn cane see 8Y% 11 two welds 
> EE ee 27% 30 two welds 


three welds 








marine stay tubes is often expressed in fractions of an inch: 
3/16 inch, % inch, etc. 








TABLE 3.—DECIMAL EQUIVALENTS OF BIRMINGHAM WIRE GAGE 
(B.W.G.) Numsers Usep 1n Borer Tuse PRACTICE 


Thickness Birmingham Wire Gage 


Number nches 
Meese th ktia ta Sch c na Sea ee 0.095 

Oe es ea i oe ne, Ghee eee ee 0.109 

| i Ree openers Sere Sum UPR a AE. 0.120 

SE one a aN CET a EEA PCRS EC 0.134 

Se OT ore ed plat Pie roe Rar CRS 0.148 

Re ee ere eee wren un 0.165 

aes Rc Soca ned aha ean Le ca he a 0.180 

Oe eae een ee One Sine oe 0.203 

_ | RCS NO etree Pre ac tr CEN ED MeN > 0.220 








If tubes or flues are to be swaged or expanded, the fact 
should be stated on the order, and a blueprint or sketch 
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furnished to the tube manufacturer. Heavy tubes for special 
purposes may have the ends upset and enlarged within cer- 
tain limits. When such work is to be done by the manufac- 
turer, a blueprint or sketch should accompany the order. 

Length.—Tubes for locomotive type boilers should be 
ordered 1 inch longer and flues for locomotive superheater 
service 11% inches longer than the actual distance between 
the outer sides of the tube sheets to allow for flaring and 
beading and irregularities in the tube sheets. 

Measure carefully the distance between tube sheets. In 
new work, variations of 4 inch to % inch may be found in 
the tube sheets of Seeuatioes and horizontal return tubular 
boilers, due to distortion in manufacture. On boilers that 
have been in service, particularly locomotive boilers, bulging 
of the tube sheets may cause variations of an inch or more. 

Safe Ends.—Buying safe ends cut to length is a costly 


practice, necessitating, as it does, a large stock of various 
sizes. It is more economical and satisfactory to purchase 


tubes in random lengths, cutting the safe ends as required. 








RECORD OF FLUES 
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lai = 4 
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Fig. 13—Service Record for Set of Locomotive Tubes 
A good safe ending machine will handle 120 safe ends per 


hour at a very small labor cost. 

Scarfing of Safe Ends.—Opinion differs as to the amount 
of scarf required to give the best results. Our suggestion is 
that safe ends be scarfed for a distance of 14 inch, the metal 
tapering to a thickness of 1/32 inch. 

Unloading and Storing —Tubes should be unloaded with 
care and placed under cover at once, the various sizes in 
separate racks. The ends of the tubes, if exposed to the 
weather, should be sprayed or coated with oil. Refuse lubri- 
cating oil answers the purpose, at very little cost. 
Remedying Conditions Responsible for Tube Mainte- 

nance Work 

A great deal of tube and flue repairs are due to: 

Faulty application of tubes and flues. 

Lack of standardization of tube setting tools, 
poor design. 

Too many safe ends on tubes or flues 

Poor workmanship in safe ending. 

Continuance of tubes in service after they 
thin and worn out. 

Tubes stopped up. 

Abuse by careless or unskilled hot workers. 


or tools of 
at one time. 


have become 


Cooling boiler too rapidly by injector and improper use 
of blower. 
Cooling too rapidly by blowing down for washout. 


Washing out hot boilers with cold water. 

Lack of proper attention at washout period. 
Delayed washout in bad water districts. 

Firing up rapidly and raising steam too quickly. 
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Allowing fire to die next to tube sheet while locomotive is 
standing in engine house or yard. 

Most of these conditions can be improved, if not corrected 
entirely, by the mechanical department. Defective or inferior 
material, bad fuel, impure feed water, poor boiler design 
and conditions beyond the control of the mechanical depart- 
ment may frequently be bettered as a result of constructive 
suggestions to the responsible departments. 


Importance of Recording Boiler Tube Service 


Recording the service life of tubes in locomotives running 
hundreds of miles every day and handled by two or more 
shops admittedly presents difficulties. But an accurate and 
systematic record of tube service is absolutely essential, if 
tube costs are to be reduced. 

A suggested form for recording the service of a set of 
tubes is shown in Fig. 12. 

Careful study of conditions disclosed by worthwhile rec- 
ords, together with modern flue shops, standardized tools 
and a generally adopted standard practice for setting and 
maintenance, would reduce the tube costs of American rail- 
roads by many thousands of dollars. 


Spiral Milling Cutter Saves Time 


F HE operation of milling a side rod fork end, illustrated, 

was performed at the Sayre Shops of the Lehigh Valley 
in a fraction of the time required by former methods of 
drilling and slotting. In this particular case the work was 
done on a No. 5 knee-type Cincinnati miller, a special 
Goddard & Goddard spiral milling cutter, 24 in. in diam- 
eter by 12 in. long, being used. The side an: was of forged 
.50 carbon steel heat treated, the distance between the jaws 





a> 


Spiral Cutter Milling Fork End of Side Rod 


being 2Va in., the greatest width 85¢ in., and the greatest 
depth 10 in. A cut was taken with the 21%. ‘in. cutter through 
the middle of the jaws using a feed of about 3% in. per min. 
and requiring 31 min. for. the operation. A finishing cut 
was then taken along the top and finally a finishing cut on 


the bottom jaw, the total time required being 45 min. The 
cutter revolved at a speed of 80 r.p.m., the finishing cul 
being taken at a feed of about 2 in. per min. Owing to bt It 


slippage and the large amount of hand feeding which was 


necessary, it was difficult to tell the feed accurately. This 
method results in a considerable saving over t. former 
methods of drilling and slotting which would take »ot less 


than three or four hours. 
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um Carbide by the Fusion of Lime and Coke 


Principles of Oxyacetylene Fusion Welding 


First Article of a Series Designed to Give Foremen 


and Welders a Clear Idea of Essential Principles 


By Professor Alfred S. Kinsey* 


HERE is so much interesting metallurgy and practical 


ugineering involved in the use of the fusion welding 
metals by the oxyacetylene torch that it is not 


( t 


ng to find the engineer, the superintendent and other 
of men now giving careful consideration to the 
This was sure to come, even though 


ement of the art. 











ttery of Electric Carbide Furnaces at Modern Plant of 
National Carbide Corporation 


ve seemed slow in doing so. The railroad super- 
i motive power, the master mechanic, the foremen 
t to know the possibilities of the process, and much 
ue the shop foremen and the mechanics who have 
ioneers in the introduction of this type of fusion 





of Shop Practice, Stevens Institute of Technology, and Ad- 
Engineer, Air Reduction Sales Company, New York. 


welding. They found the real value of the oxyacetylene 
torch even though so little had been written to guide them in 
the work. 

It is intended to have the following chapters cover the 
principles and practices of the process in simple detail, hoping 
that they will be of service to the shop manager who has not 
yet found it possible to give the necessary time to a careful 
study of the subject, and also that they will stimulate oxy- 
acetylene welders to a better understanding of their work. 

Before the advent of oxyacetylene welding the prevailing 
conditions were that: (a) Practically all welding was being 
done by the old forge method which depended on heating the 
metal to the soft plastic state and hammering the two ends 
together. (b) Only low carbon steel was being welded. 
(c) All jobs had to be taken to a forge fire for welding. 
(d) As most all forge welds were made in an open fire they 
were liable to be oxidized, made brittle by sulphur absorbed 
from the coal of the fire, and to be weak and coarse-grained 
from uncertain hammering and heat treatment. 

It was time for a new way to make important strength 
welds, which came in the form of the ‘‘Autogenous” weld, 
depending on the melting and running together of the metal; 
that is, the transition was from the more-or-less uncertain 
plastic hammer weld confined to one metal, to the fusion cast 
weld made in a clean unoxidizing atmosphere under good 
control, and applicable to the successful welding of all the 
metals of shop practice. 


Acetylene the Wonder Gas 


An oxyacetylene weld, as the name implies, derives its high 
temperature flame from the combustion of acetylene as the 
fuel gas and pure oxygen as the supporter of combusion. No 
more interesting commercial gas than acetylene is to be found 
for such purposes. ‘To it must be credited the success of the 
best fusion welding of metals. 

Calcium Carbide. Acetylene is made by dropping calcium 
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carbide into water, not water on carbide. In the manufacture 
of calcium carbide (Fig. 2) two substances are forced into 
combination, i.e., lime and crushed coke, by fusing them in 
an electric arc furnace (Fig. 1), which has a temperature 
of about 7,000 deg. F. The fusing of the lime and coke 
produces a material of a dark brown or gray color, and as it 
contains calcium from the lime and carbon from the coke it 
is called Calcium Carbide, the chemical symbols for which 
are Ca C,. The action of the electric furnace on the lime 
and coke is indicated by the following: CaO + 3C = Ca 
C, + CO. This means that 56 lb. of quick lime (CaO) 
and 36 lb. of coke (3C) produce 64 lb. of carbide (CaC,) 
and 28 lb. of carbon monoxide. (CO). A cubic foot of 
calcium carbide weighs 136 lb. Its specific gravity is about 
2.25, that is, it weighs 2.25 times as much as pure water. 

If calcium carbide is exposed to the air it will slake like 
ordinary quick lime. Therefore it is always packed in steel 
containers sealed tightly to prevent air or water slaking. It 
will not explode or take fire, but it must be protected from 
accidental contact with water which would cause it to form 
acetylene, a combustible gas which might catch fire. 

If calcium carbide is dropped into water the resulting 
chemical reaction would be CaC, + 2H,O = Ca(OH), 
+ C, H,. That is the carbide (CaC,) and the water 
(2H,O) produce slaked lime Ca(OH), and acetylene 
(C,H.), or 64 lb. of carbide required 36 lb. of water to 
produce 74 lb. of slaked lime and 26 lb. of acetylene. In 
simpler language this means that a pound of pure carbide 
will yield about 5 cu. ft. of acetylene, but as commercial 
carbide may not be absolutely pure the usual figure is from 
4 to 4% cu. ft. of acetylene per pound of carbide. 

Properties of Acetylene. Acetylene is indicated chemically 
as C, H,, which means that it contains 24 parts of carbon 
and two parts of hydrogen, or 92.3 per cent carbon 7.7 per 
cent hydrogen by weight. It is easily seen therefore that 
acetylene is a hydrocarbon gas, and as such is also a com- 
bustible gas, and like all other combustible gases, such as 










































































Fig. 3—Portable Oxyacetylene Welding Equipment 


common illuminating gas for example, it will’ burn and 
explode. 

Acetylene burns in air with a smoky, sooty flame, but with 
pure oxygen it gives a brilliant flame having a temperature 
of about 6300 deg. F. 

When a hydrocarbon gas burns its products of combustion 
are carbon dioxide and water. The burning of acetylene is 
therefore represented by the following equation: 2C,H, + 
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5 O, = 4CO, + 2H,0, which shows that to burn two 
volumes of acetylene requires five volumes of oxygen and 
the combustion will yield four volumes of carbon dioxide and 
two of water. 

Acetylene contains 1685 B. t. u. (British thermal units) 
per cu. ft. Its ignition temperature is 1076 deg. F. The 
specific gravity is 0.91; that is, acetylene is lighter than air 


ee i 





Fig. 4—Cross Section Through Acetylene Cylinders Showing 
Infusorial Earth Packing 


in the proportion of 91 to 100. It would therefore cause a 
balloon filled with it to rise. 


Endothermic Property. Some compounds throw off the | 
heat developed in their formation, while others absorb this | 


heat, storing it away for future release. In the latter group 


is to be found acetylene gas, and its property for absorbing | 


heat is called Endothermic. 

When calcium carbide is dropped into water it slakes, that 
is there is a chemical reaction between the lime in the carbide 
and the water. This reaction develops energy which is stored 
up in the acetylene gas. When acetylene is burned, as in a 
welding torch, its first temperature of combustion is about 
4100 deg. F. Then its stored up energy is released and the 
temperature rises to about 6300 deg. F. This is due to the 
endothermic property of the gas, which amounts to about 225 
of the 1685 B. t. u. per cu. ft. of acetylene. 

Safety. Considering the combustibility of the gas, its ex- 
tensive use and the fact that it is most always connected with 
metals in the red hot condition, acetylene is probably the 
safest burning gas in engineering practice. : 

Acetylene being composed of carbon and hydrogen, C,H,, 
is a hydrocarbon gas and will burn and if it will burn it Is 
possible to make it explode. All combustible gases will 
explode, some much more easily than others. That is, some 
gases require a very exact proportion of gas and air to pro- 
duce an explosion, while others are more sensitive and will 
explode easier. This proportioning of gas and air is called 
the Explosive Range, which for acetylene is from 3 per cent 
of acetylene and 97 per cent of air, to 35 per cent acetylene 
and 65 per cent air. 

We have spoken of the explosibility of acetylene when 
mixed with air at atmospheric pressure. As most all « etylene 
is used when under a higher pressure let us now consider Is 
safety in that condition. 

If acetylene is compressed to about 22 atmospheres 7 
atmosphere is equal to about 15 lb. per sq. in. at sea leve 
so that 22 x 15 equals 330 lb. at freezing temperature, = 
about 700 Ib. per sq. in. at 70 deg. F., the acetylene gas ne 
change to liquid, that is liquefy. Attempts have been made 
to use acetylene in this condition but it was found to be too 
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dangerous. Do not confuse liquid acetylene with dissolved 
acety le ne. 

However, when compressed to one atmosphere or 15 Ib. 
per sq. in. it is absolutely free of any risk of explosion due 
to its pressure, and this pressure is quite sufficient for any 
uses made of acetylene, such as in welding and cutting 
torches, transmission through pipe lines for such welding 
and cutting torches, etc. 


Dissolved Acetylene. ‘The safest way to compress, store 


and transport acetylene is in the dissolved state. The usual 
way of preparing dissolved acetylene is as follows: After 
the gas is made from the calcium carbide it is compressed 
into specially prepared steel cylinders (Fig. 3), and is then 
ready for the trade. These cylinders are carefully constructed 
of the best steel and in accordance with the regulations of the 
Interstate Commerce Commission. ‘They are considered to 
be absolutely safe. Dissolved acetylene cylinders are packed 


with a porous material, usually asbestos or infusorial earth 
(Fig. 4). This packing is put into the cylinder before the 
bottom is put on. After welding the bottom in place, a 
colorless chemical, called acetone, is poured through the 
opening at the top of the cylinder into the packing. The 
cylinder is then connected to the compressor so that it may 
be charged with acetylene. 

As the acetylene enters the cylinder it is absorbed, or dis- 


solved by the acetone. This chemical will dissolve twenty- 





Fig. 5—Weighing Dissolved Acetylene 


lour times its own volume of acetylene at ordinary tempera- 
ture and pressure, and will increase its dissolving capacity 
mount for each atmosphere which the pressure is 


As the acetylene is dissolved the acetone increases in 
volume, and when its pressure is reduced, as in the opening 
oi the valve of an acetylene cylinder, the dissolved acetylene 
again nes gas, and passing through a hose or steel pipe 
‘0a welding or cutting torch it may be used without danger 
of explosion. Even though the acetone has proved to be so 
Valuable to the use of acetylene, it would be of little worth 
Were it not for the fact that the infusorial earth packing, 
Possessin: a porosity of about 80 per cent, separates the ace- 
tone y ts dissolved acetylene into small particles. This 


> accumulation in pockets of free acetylene and 
ity of an explosion. 
Me ng Dissolved Acetylene. The only accurate way 
: compressed acetylene is by weighing it (Fig. 5). 
The reading of the gage on the cylinder will give the pres- 
er sq. in. but that will vary with the temperature, 
| the quantity of acetylene has not been disturbed. 


le, a cylinder of dissolved acetylene filled to 250 
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Ib. per sq. in. at 70 deg. F. would show a much lower 
pressure when the temperature was down to freezing. This 
of course is due to the contraction of the molecules of the gas 
as the temperature falls and to their expansion with the rise 
of temperature. But the important thing to remember is that 
this variation of temperature and pressure does not affect the 
quantity of acetylene in the cylinder. 

A pound of dissolved acetylene is equal to 14.5 cu. ft. at 
70 deg. F. and atmospheric pressure. It is therefore the 
commercial practice to charge the acetylene into the cylinders 
by weight and bill the customer by transforming the weight 
of acetylene to volume in cubic feet. 

While under ordinary conditions it would be proper to 
determine the quantity of a gas from its pressure and tem- 
perature, the reasons for not being able to do so with dissolved 
acetylene are as follows: 

1. The porous filler in the acetylene cylinder will vary 
in porosity to such an extent that the amount of dissolved 
acetylene it can absorb will not be the same for all cylinders. 

2. The acetone used in the cylinders to dissolve the acety- 
lene may vary in its absorptive powers enough to allow dif- 
ferent amounts of acetylene to be dissolved in the different 
cylinders. 

3. The temperature of the acetylene inside the cylinders 
is difficult to determine, due to the filler insulating the dis- 
solved acetylene from the atmosphere surrounding the 
cylinder. It sometimes takes as long as 30 hours for the 
acetylene in the center of the cylinder to become of equal 
temperature with the air outside the cylinder. It would 
therefore be quite easy to obtain a false temperature reading 
for the dissolved acetylene. 

4. Even though much care is exercised in the manufac- 
ture of acetylene cylinders, they are not near enough alike 
in size to allow their contents of acetylene to be determined 
from temperature and pressure observations. 


(To be continued) 





Squaring Device for Assembling 
Tender Trucks 


[N assembling trucks with cast steel side frames consider- 

able difficulty is frequently encountered in alining and 
holding the side frames square both horizontally and ver- 
tically while the transverse members of structural steel are 
being riveted in place. The result is not only the ex- 
penditure of an amount of labor disproportionate to the 
actual work performed but the failure also to secure accurate 





Trams for Squaring Tender Trucks While Assembling 


results. A simple means of holding the truck in alinement 
until the riveting has been completed has been developed 
in the tank shop of the West Milwaukee shops of the 






















Chicago, Milwaukee & St. Paul, where it is being used in 
the building of tender trucks. 

The complete equipment for squaring up and holding the 
truck frames in place is shown in the illustration. It con- 
sists of four tram rods and two tie bars of angle section. 
The tram rods are of 114-in. round bar stock with the ends 
bent at right angles to the body for insertion in the pedestal 
bolt holes in the ends of the truck frames. The diagonal 
trams are applied from the top while the transverse trams, 
one at each end of the truck are applied from underneath 
and require supports to hold them in place. These rods 
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hold the truck frames in proper horizontal alinement but 
do not insure the correct vertical relationship of the two side 
frames. This is secured by the use of the two angle tie 
bars which extend across the truck and are bolted up firmly 
against the faces of the journal box tie bar brackets 

In building the trucks the parts are first assembled and 
loosely bolted up after which the angle tie bars are securely 
bolted in place. The tram rods are then inserted in the 
pedestal bolt holes and the assembly bolts tightened up. The 
truck is then ready for riveting and not until this work has 


c 


been completed are the tram rods and tie bars removed. 


Speeding Up the Manufacture of Saddle Pins 


Description of Tooling Arrangement Enabling National 


Acme Automatic to Turn Out Fifteen Pins an Hour 


\ J 11H the present wage scale it is highly important to 
install Jabor-saving machinery in railway shops, and 
wherever the demand for a given product warrants, 

it should be made on automatic, high-production machines. 
The saddle pin illustrated in Fig. 1, for example, can be 
made more quickly and cheaply on an automatic probably 
than on any other type of machine. On account of its design 
and dimensions, this pin will serve to illustrate a general 
class of motion pins which can be economically manufac- 
tured from bar stock on multiple spindle automatic screw 
machines. 

These machines are not only fully automatic in nature, but 
designed for rapid production and accurate results without 
undue complication in the mechanism. They are made to 
stand up under heavy cuts and are indispensable in any 
plan for centralized production. Under this system there is 
sufficient work in a large shop to keep a battery of automatics 
busy all the ime and no one can doubt the reduced unit pro- 
duction cost. Moreover by standardizing pins and similar 
parts they will be needed in sufficient quantity to warrant 
the installation of automatics, not only in large shops but 
in many smaller shops as well. 

The following description refers to a method of machining 
saddle pins on a 4-in. multiple spindle automatic made by 
the National Acme Company, Cleveland, Ohio. A produc- 














Fig. 2—National Acme Automatic Tooled to Make Saddle Pins 





tion speed of 15 pins per hour is readily obtained but by 
change in tooling it is possible to get a higher production. 
This speeding up, however, would not permit of as good a 

















Fig. i—View Showing Dimensions and Finish of Saddle Pin 


finish to the parts. It is, of course, possible to go to the 
other extreme and use a number of finishing tools which 
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Fig. 3—Rear View Showing Cut Off and Feeding In Portions 
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M 2 
woul down the production speed. It is difficult to give 
in al ry time for the operation which is dependent upon 
[ST OPP. FEED STOCK, ROUGH 
4- POS. Y FORM & TURN 
| 
2ND OPP. FINISH FORM 
|- POS. Y €& TURN 
n4+—p 
3RD OPP. 
2- POS. A 
FINISH TURN & POINT , 
FACE INSIDE OF HEAD & 
N FROM TOP SLIDE 
47 OPP cK 
3 -POS. 
THREAD & CUT OFF 
Fig. 4—Sketch Showing Detailed Operations at Each Position 
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many conditions, including the kind of steel and the quality 
of finish required. For example by changing the tooling set 
up a little and leaving out the finishing turn, the production 
quoted can be increased one and a half times. 


The Operations in Detail 


The saddle pin dimensions and in a general way the finish 
obtained is shown in Fig. 1. The tooling arrangement is 
shown in Figs 2 and 3 in which the revolving stations are 
marked J, 2, 3 and /. It may be stated in advance that the 
stock is fed in in position 4 and as soon as the necessary 
operations in that position are complete, the stock advances 
to positions J, 2 «nd 3, being threaded and cut off in the last. 
The operations performed at each position can perhaps best 
be understood by reference to Fig. 4. 

As previously stated, the first operation takes place in 
sition 2 the pin is finished, turned and pointed, being faced 
The steck is then advanced to position 7 where the second 
operation consists of finish forming and turning. In_po- 
sition 2 the pin is finished, turned and pointed, being faced 
inside the head and neck from the top slide. The pin is 
threaded on the end and cut off in position 3. The thread- 
ing is done by means of a Namco self-opening die head, the 
cutting-off tool being held in the top slide. 

It may be stated that roughing cuts only are taken in po- 
sitions 4 and 7, turning half the distance in each case. In 
position 2 the pin is turned the whole length with a light 
finishing cut. By performing the heavy forming and turning 
operations on the two lower .tool positions, advantage is 
taken of the greater rigidity of the support which allows a 
higher running speed. 

The minimum number of parts for which it will pay to set 
up an automatic together with other valuable information is 
included in an article entitled, “Automatic Machines an Aid 
to Economy,” published on page 344 of the June, 1920, 
Railway Mechanical Engineer. 


The Foreman’s Responsibility to His Men’ 


Some Interesting Facts Which Should Be Kept Clearly 


in Mind by Foremen and Explained to Their Men 


By Elisha Lee 


Vice-President, Eastern Region, Pennsylvania System 


EFORE we can properly appreciate the foreman’s re- 
sponsibility to his men, we must first fix in our minds 
the foreman’s strategic position in the railroad industry, 


l our so-called factory system, men engaged in 
phys roduction have in many cases become very far 
rem ‘rom the executive officers of the companies by 
whi ure employed. The days when the shop boss 
“4 rgely or entirely the owner of the business, are 
ong ast 


Strategic Position of Foremen 


come necessary to weave into the industrial 
abr ‘ production a new element, which shall serve as 
contact between those men engaged in actual 


= ‘uction and those whose responsibility it is to 
aisp the output and make its continued production 
at lis very great responsibility has devolved upon 
the ho i - 


is universally known as the foreman; and 
tion te the extent by which he becomes farther 


a 


he Shop Foremen’s Club at Harrisburg, Pa., February 





removed frcm the executive heads of his particular industry, 
as a result cf its size, do his difficulties multiply and in- 
crease in importance. What should be emphasized is the 
responsibility of the foreman to his men because of the posi- 
tion which he occupies as the direct point of contact and in 
intimate relationship with the workingmen. 

The management recognizes in smaller industries the men 
engaged in physical production and the executives are in 
sufficiently close touch with each other to have a clear 
understanding as to their respective problems, but in a large 
industry, like that with which we are connected, the im- 
pression which an employee will gain of the company will be 
largely that conveyed to him by the foreman. To the aver- 
age worker, the foreman is the whole company, and the ex- 
tent to which the foreman is tactful, well informed, and 
ctherwise thoroughly competent, will in turn be reflected 
directly in the contentment and productiveness of the men. 


Diplomacy Needed; Eliminate Suspicion 


But what does “tactful’” mean as applied to the position 
of foreman? You have all had that word given you many 
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times as describing, in a general way, how you can best 
handle men; and at the outset I want to acknowledge that 
it has a very wide significance and to a large degree can only 
be properly observed by intimate familiarity with the char- 
acteristics of the individual employee. But there are a few 
of the broader phases of the relations between the foreman 
and the employee which are particularly applicable to the 
state of mind of very many workingmen at this time, about 
which I want to speak. 

The use of tact, in its most effective form, is to clear the 
worker’s mind of those things about which it is disturbed, 
and among these things the first is “suspicion.” 

There is nothing so effective in distracting one’s interest 
and attention as suspicion, and the seriousness of this is 
that that mental disease, as I think it should rightly be 
called, is and has been widely prevalent. Our great na- 
tions are suspicious of each other, statesmen of particu- 
lar nations are suspicious of each other, citizens are sus- 
picious of the men they have elected to office, men engaged 
in business are suspicious of each other, and in social life 
each is watching the other fearing he will try to “put some- 
thing over.” This is a most unfortunate state of affairs. 
The business man is afraid to plan the future course of 
his business because he is suspicious of what somebody 
might do, and the workingman is in turn suspicious of the 
motives of the business man by whom he is employed. 
Much valuable time and many opportunities are being lost 
by this very condition. 


Employees Must Be Correctly Informed 


In connection with the matter of policies as they affect 
employees, there is another feature, and that is the passing 
of these policies down through the foreman to the individual 
employee. This problem of having our employees under- 
stand, and as a result approve and be governed by the real 
intent of our rules, regulations and general methods of 
conduct and operation, is recognized as one of the most 
serious and difficult which confront the management at the 
present time. It matters little how carefully policies may 
be planned, or how eminently fair these policies may be to 
the men, if they are not properly presented by the fore- 
man, they are likely to result in the greatest discontent 
and a discontented employee immediately becomes a less 
efficient employee, and sometimes a menace to the whole 
organization. It has been my observation that the great 
majority of discontented employees are in this state of mind 
because of misunderstanding or poor tact on the part of 
some of their superiors; also in the matter of strikes, which 
is the culmination of discontent, taken as a whole, the cause 
is generally directly traceable to something other than wages, 
although this is often brought in as part of the final de- 
mands. 

With our great number of employees, representing prac- 
tically every nationality on the face of the globe; involv- 
ing some 1,500 different occupations, located in 14 different 
states, it becomes impossible for the management to con- 
vey policies in more than a very general way, and the re- 
sponsibility of getting these operating rules and regulations 
to the individual men in the proper way rests largely with 
the foremen. 


Instructions Must Be Interpreted 


In many cases foremen dispose of this responsibility, or 
at least think they do, by means of posting notices, or 
handing typewritten instructions to the men. This unfor- 
tunately is a prolific source of misunderstandings. No fore- 
man has fulfilled his responsibility in the issuance of in- 
structions until he has satisfied every man under his juris- 
diction as to what such instructions mean, why in a gen- 
eral way they have been issued, and that they are on the 


whole to the best interests of at least the great majority 
, Ris 


of emplovees; and if a foreman himself doesn’t know 
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his and his superior’s responsibility to find out throuzh the 
regular channels. 


A Foreman Must Have Faith in His Men 


The great engineers have not been those with the greatest 
technical knowledge, but rather those who had the power 
to gather around them a staff of loyal men. It was these 
men who loved them so as to follow them across the seas, 
into the wilds of the forests, over the mountains, scoffing 
at danger and suffering, that made them great engineers, 
The great manufacturers are not those possessing vast me- 
chanical knowledge, but rather those who have visions and 
dreams, the men with faith, courage and hopefulness. The 
great bankers are not those who can best analyze securities 
and statements. Seldom has a great accountant ever be- 
come a great banker. The great bankers are the men who 
have faith in their fellow men, who are willing to trust, help 
and boost those who come to them in distress. The real 
asset of every successful bank is not the securities in its 
vaults, but the hospitality personified by its officers and 
employees. The successful banks of every community have 
reached their present positions owing to some one or more 
persons possessing this spirit of hospitality. 

Nothing today would do so much to bring about better 
conditions than a resolve on the part of every one to be 
hospitable and try to make all with whom we come in 
contact feel happy. I repeat; efficiency and happiness are 
largely synonymous! ‘The development of hospitality among 
his men is another one of the important responsibilities 
of the foreman. And I believe many of you are wondering 
right now how it can best be done—maybe this little story 
of real life will help you. In Cleveland there is a very 
able banker who enjoys the rare distinction of being the man 
of a million friends—asked how he induced so many people 
to like him, he replied, “It’s very simple—just like the other 
fellow first.” 


Results Accomplished by Efficient Leadership 





I believe herein lies the secret to a large extent of hav- 
ing a spirit of hospitality prevail among your men—be 
yourself a leader in the practice of it. Men are most human 
and respond to what is in this day recognized as decent 
treatment. The average worker does not wish to be cod- 
dled; he regards such treatment as an affront to his self 
respect; he wants to be dealt with frankly, but on the other 
hand he feels the day is past when the foreman shall re- 
sort to so-called “driving tactics,” and that this method of 
supervision has been replaced by the method of leading or 
directing is an attitude which clearly recognizes the worker 
as a man with every form of rights which we have come 
to cherish in this great country. It has been my observa- 
tion that this modern method of managing men is by fat 
the most effective today, and hospitality is one of the es- 
sential elements in this form of supervision. 

There is just one more of the many responsibilities of 
the foreman to his men I want to touch on. Sometime ago 
I was at Niagara Falls and among other things observed 
the remarkable engineering feat where a considerable quan- 
tity of that great body of water was forced to transform 
its energy into electric current for use in the nearby cities. 
Huge channels were cut through solid rock, substantial 
structures were erected where the process of transformation 
took place, and cables of transmission went out in every 
direction,—all at great cost. But I said to myself, of 
what value would that all be if they had no dynamo! And 
what is the dynamo of men—it is enthusiasm—that is the 
generating power within us; it can salt and season evel 
unpalatable work, but to be able to muster up enthu- 
siasm you must believe in what you are doing-—!clieve 
the essential character of what it does, believe in te magh® 
tude of its task, and believe in the thoroughness wi ‘th which 
it does it. 
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aud Machine for Cutting Accurate Staybolts 
have EFECTIVE or. poorly fitted staybolts cause a large turnin d S igid side stay 7s 
siiaet ; 4 0 y i sta S cause a larg g an threading both ends of rigid side staybolts ; also 
’ number of boiler casualties and much expensive boiler for cutting them off from bar stock. This is an entirely 
sii K pair work. _ Perhaps the most striking feature of the new machine, rigid and well-proportioned, with a special 
ny new line of Lassiter-Millholland staybolt machines just feed box, apron and lead screw designed to prevent lagging 
: placed on the market by the Dale Machinery Company, New or creeping of the die head when threading. 
pee The ground hollow steel spindle is equipped with a three- 
sal step cone pulley and a double friction back gear, giving nine 
lities spindle speeds. Speed changes are made through frictions 
inn without stopping this spindle... The automatic chuck and 
shade bar feed are operated by the turnstile engaging a rack and 
sis pinion. One set of one inch collet bushings is provided. 
man The hexagonal turret is mounted on a substantial slide 
aaaii moving directly on the ways and provided with taper gibs 
hee for adjustment. The turret binding bolt has a 134 in. hole 
to permit the bar to pass through. Automatic adjustable 
stops are provided for disengaging the feeds. The double 
plate apron is attached to the slide, being driven from the 
hav- feed box by a lead screw. Two half nuts are engaged with 
n—be the lead screw for threading, and bevel gears, driven by the 
yuman spline through a friction, are used for turning the relief. 
decent The feeds are automatically disengaged at the desired points 
cod- and are so interlocked that they can only be engaged sepa- 
is self Fig. 1—Model B Equipment for Turning and Threading Crown Stays rately. For relieving the middle portion of the bolt, a single 
- other cutter roller box mill of special design is provided as shown 
all re- York the provision of a lead screw insuring uniformly _ in Fig. 3. 
hod of accurate pitch and continuous lead for all threads cut. The For threading (Fig. 4), a modern automatic self-opening 
ing or machines are made in two easily convertible types A and B. die head is so controlled by the lead screw as to produce ac- 
worker Model A, illustrated in Fig. 2, is made for reducing centers, curate threads of uniform pitch and continuous lead on both 
» come 4 
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Fig. 2—Lassiter-Millholland Model A Machine Equipped for Cutting Side Staybolts from Bar Stock 
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ends of the bolt. As the die head completes the first threaded 
portion, the machine is speeded up by the headstock friction, 
passed quickly across the relief portion and then slowed up 
to the proper speed for continuing the thread, the lead screw 
being engaged until threading is completed. Staybolt threads 
of 11 and 12 per inch, and 2% and 3 millimeter pitch may 
be cut by varying the change gears in the feed box. The 
cross slide provides for necking and cutting off staybolts. 

The machine is provided with bar feed which moves the 
stock against a stop when the automatic chuck is released. 
With two sets of chasers the die head has a capacity to cut 
% in. to 1% in. bolts to any standard pitch desired. Bolts 
12 in. long can be turned. 


Model B Machine 


The Lassiter-Millholland Model B staybolt machine is 
shown in Fig. 1, equipped to turn the taper and straight 
diameters simultaneously and thread both taper and straight 
surfaces in uniform pitch and continuous lead; also simul- 
taneously. The turning and threading operations are done 
separately but both can be performed on the same machine 

















Fig. 3—Relieving the Middle Portion of a Rigid Side Stay 


by replacing cutters by chasers. The bolt is gripped at the 
square end in a special collet with adjustable stop, the turn- 
ing feed is then engaged from a friction in the apron and 
two turning heads on the slide are fed over the portion of 
the bolt to be finished. 

Modern die heads with solid 
chasers for threading are used. 


cutters for turning and 
Both the cutters and heads 
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readily operate as a hollow mill, the front head eing 
equipped with a taper attachment and tapered cutter, viving 
its cutters a slight opening movement as it feeds forward. 
The cutters in the rear head are straight. Both heads are 
opened automatically at the correct instant and are closed })y 
adjustable cams on a slotted bar. For threading the cut- 
ters in both heads are replaced by chasers, those in the front 
head being tapered, ground after hardening and accurate to 
within .002 in. 

The heads are held in a constant relation on the slide 
which is fed forward by a nut and lead screw in the apron. 
The result is a bolt with threads on both taper and straight 

















Fig. 4—Threading One End of a Rigid Side Stay 


ends concentric and in continuous lead and uniform pitch. 
The rear die carrier is adjustable on the slide by means of a 
fine pitch screw and may be set for any bolt from 14 to 36 
in. long. A V-block on the slide prevents the bolt from 
dragging in the chasers when the die heads are open. A 
permanent spacer bar, accurately made, is furnished with 
each machine to set the die heads in continuous lead when 
changing for length. For button head radial staybolts a 
cross slide is provided for facing the button heads. 

The machine has a capacity to turn and thread bolts 
34 in. to 1% in. diameter by 14 in. to 36 in. long. The 
length of the slide is 34 in., the maximum turning length 
being 5 in. The approximate floor space is 2 ft. 8 in. by 8 
ft., the approximate net weight being 3,500 lb. Both ma- 
chines can be furnished in geared head type arranged for 
single pulley or motor drive. 


Apparatus for Taking Microphotographs 


AILROAD men will be interested in the new type E 
R camera illustrated which has been developed by the 
Bausch & Lomb Optical Company, Rochester, N. Y., 
for taking highly magnified photographs of sections of iron 
and steel structure. One essential object of this device is 
to determine the structure of a test piece of steel under con- 
sideration and it often proves valuable in determining the 
cause of failure of metal parts 
This new camera has been designed for maximum efficiency 
and convenience in use, being regularly supported on a low 
stand for use on a laboratory table or for use on a suspended 
platform. It is offered to those desiring a thoroughly effi- 
cient equipment for metallographic work with size of plate 
limited to 5 in. by 7 in., and with the possibility of using spe- 
cial accessories for low power work. 
The stand is a heavy cast-iron rim plate supported on two 
feet with leveling screws having a spread of 15% in. The 





two sections of the optical bed, each 25 in. long graduated in 
millimeters and marked in centimeters, are attached to the 
plate by means of four supports, one pair for supporting the 
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camera parts and the other the illuminating system. The while the front frame is fitted with a front board, flange and 

total overall length is 63 in. light-tight connector for connecting with the eye piece of the 
The camera consists of two wooden frames connected by microscope. 

bellows, with a total extension of 24 in. from eye piece to The illuminant is either a Tungsarc with starting and con- 

plate, with cast iron supports attaching to the optical bed trolling resistance or a 6-volt, 108-watt lamp with transformer 

by clamping blocks. The rear frame is fitted with a hinged in a housing supported by a single post, adjustable for 


door with springs holding the plate holder firmly in position, height. 


Unusually Powerful Vertical Surface Grinder 


HE machine, illustrated, is one of the heaviest and most or main thrust bearing eliminates all play or bac klash. The 
powerful vertical spindle surface grinders ever built, main bearing has a rated thrust load capacity of over 25,000 
being a recent addition to the line of grinding ma- Ib. Fig. 2 shows the principal parts of the wheel head with 

hines made by the Blanchard Machine Company, Cam- a man of average size standing near them. The main bearing 




















Fig. 1—Blanchard No. 27-R High Power Vertical Surface Grinder 


is in the left foreground of the 
picture. 


The wheel safety guard is of 
5/16-inch steel plate, carried on 
three heavy steel rods, and has a 
convenient rack and pinion mech- 
anism for vertical adjustment. A 
wheel dresser attached to the head 
provides for dressing or sharpen- 
ing the face of the wheel while 
grinding. There is the usual water 
supply to the inside of the wheel 
through a 2-in. pipe and to the 
outside nozzle through a 1%4-in. 
pipe. 

The head is mounted to slide 
vertically on a massive column, 
whose proportions are best seen in 
Fig. 3. The usual Blanchard 
three-point support, is used to fas- 
ten the column to the base, thus 
making it easy to secure and main- 
tain proper alignment. 


The vertical motion of the wheel 
head is controlled by a heavy feed 
screw, 414 in. in diameter, carried 
in ball bearings in the column. 
This screw is driven through a gear 
box mounted in the column, receiv- 
ing its power from the upper pul- 
ley in Fig. 3. Both hand and 
power feeds are provided by means 
of the box on the front side of the 


Mass. Fig. 1 shows the front view of this machine, column. The power feed has an automatic stop, also a 


hine are 12 ft. 6 in. long, 7 ft. 6 in. wide, 10 ft. 
igh, and the total weight is 30,000 Ib. 
ral arrangement it is similar to the No. 16 Blanch- 
grinder and operates in the same way. The work is 
. rotary magnetic chuck, 48 in. in diameter, which 
me horizontally from the loading to the grinding 
i nd there rotated continuously while the wheel is 
adu ‘ed downward. Owing to its size and weight the 
uck and table is traversed by power. In other 
respect operation is like that of the No. 16. 
ding wheel is 27 in. in diameter, 7 in. deep, with 
rim elt 2 in. or 3 in. thick. It is sulphur mounted in a 
ast 1] taining ring, attached to the faceplate by six 
is wire-banded. The wheel head weighs three 





‘ons s built into it a 60 hp., 600 r. p. m. induction 
Motor rotor is directly on the wheel spindle, which is 

2 im iameter and is carried on two large radial-thrust 
ball be A spring take-up at the upper end exerts an 
“PWard pull on the spindle which exceeds the weight of the 
Tolating arts by 1,000 Ib. This initial load on the lower 





which is known as the No. 27-R. The overall dimensions convenient adjustment, giving feeds from 0.0005 to 0.005 in. 








Fig. 2—Relative Size of Wheel Head Parts 
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per rev. of the chuck. A single lever controls the engage- 
ment of the power feed, and the raising and lowering clutches, 
and is arranged so they cannot by any chance be simul- 
taneously engaged. 

Referring further to Fig. 3, in the lower portion will be 
seen a large pulley which drives the chuck rotation, and to 
the left of it, the pulley which drives the water pump and 
table traverse. The chuck is driven through a four-speed 
sliding-gear box, with friction clutch for starting and stop- 
ping, interlocked with the gear shift. Power for all purposes, 
except driving the wheel, is supplied by a 5 hp. motor on 
the farther side of the column seen in Fig. 3. This view 
also shows the pump and water piping, also the box con- 
taining the clutches for the traverse motion of the chuck. 
The rotary magnetic chuck for holding the work is 48 in. 

















Fig. 3—Right End Front View 


in diameter and is of the Blanchard one-piece steel type. It 
has closely spaced poles suitable for holding either small or 
large work. The face is of brass and steel, absolutely water- 
proof. 

The chuck is carried on a substantial table, sliding on the 
base on one flat and one V way. Ample arrangements are 
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made for cleaning the water tank. The pump tank is accessi- 
ble for cleaning but rarely requires it. The total water 
capacity is 425 gals. Efficient waterguards, of %-in. steel 
plate, entirely surround the work and wheel. There is also 
a safety guard of 5/16-in. steel plate surrounding the grind- 
ing wheel. 

The machine is constructed throughout with a view to 





— 

















Fig. 4—Rear View Showing Table Drive Arrangement 


durability and low maintenance cost. The lubrication has 
been carefully studied, and both main gear boxes have 
pressure feed to every. bearing from submerged gear pumps. 
Other important units have a reservoir of oil with means to 
circulate or splash onto all bearings. All gearing is of steel 
and the sliding gears are of heat treated alloy steel. The 
protection against dirt and water is very complete. 

Work up to 60 in. in diameter and 16 in. high or 20 in. 
high (with standard 42-in. chuck) can be ground on this 
machine. A 27-in. wheel, either 6 or 7 in. deep, can be used. 
The recommended wheel speed is 580 r. p. m. and four chuck 
speeds of 3, 5, 8 and 13 r. p. m. are available. The hand and 
power feeds are 0.010 in. and 0.0005 to 0.005 in. per rev. 
of the chuck. 


Thickness Gages With Locking Clamp 


PATENT lock for use on its thickness gage sets has 
A recently been developed by the Lufkin Rule Company, 

Saginaw, Michigan. By means of a lock nut any one 
or more of the leaves can be locked and held firmly in any 
position. This feature is of particular convenience where the 
full length of the gage is needed to reach the opening the 
measurement which is desired. In this position the gage has 
a full length of 5% inches. The ability to lock the leaves at 
any other angle is also a matter of convenience in many cases. 
With any two or more leaves separated from the others, a con- 
venient limit gage is provided. The gages are made in several 
sizes which include different ranges of measurements. Each 
leaf is accurately ground to thickness, tested and marked 
with its thickness. 

Besides being a valuable tool for machinists and foremen 
in railroad machine shops this patent lock thickness gage 
should prove of material assistance to locomotive inspectors. 
These men watch the work of assembling locomotives in the 
shops, making frequent inspections of those parts which are 





required by I. C. C. or railroad rules to fit within certain 
specified limits. A thickness gage with leaves which can be 
locked in any desired position would be extremely valuable 
for this work. 














PATENT LOCK 


Lufkin Thickness Gages Provided with Patent Lock Nut Feature 
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urately the various steam-tight ball joints in con- 
iections of the main steam passageways from the 
locomotive throttle valve to the cylinder saddles has been 


A [ACHINE designed to grind automatically and ac- 

















McGrath Automatic Steam and Dry Pipe Grinder 


developed by J. T. McGrath & Son, Bloomington, Ill. The 
grinder consists of a strong heavy main base, upon which is 
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Automatic Steam and Dry Pipe Grinder 


carried the oscillating table, the raising and lowering cylin- 
der, the timing cam and the automatic operating air valve. 
The main upright carrying the tilting, sliding head is cast 
solid with the base. It also carries the jib crane when this is 
used with the machine. The pinion gear engages the teeth 
in the tilting head and with the locking pin gives an easy 
adjustment to any angle desired as in the case of the various 
shaped steam pipes of the many different locomotive types. 


The driving shaft and disc gear are connected to the os- 
cillating table through a crank and connecting rod which 
impart the grinding movement. The raising cylinder carries 
the oscillating table on a ball bearing at the end of its piston 
rod. ‘The vertical sliding rod is connected to the automatic 
air operated valve and ratchet wheeled cam. When the joints 
are being ground, this valve automatically operates at in- 
tervals, exhausts the air from the main cylinder and thus 
allows the oscillating table to drop so that the joints may be 
examined and more oil and emery applied if further grind- 
ing is necessary. ‘This period of separating the faces also 
allows the oil and emery to change its location on the faces 
as the grinding operation goes on, obviating the possibility 
of scoring. ‘The automatic grinder, arranged for either belt 
or motor drive, consumes little power. Many shops and large 
outside terminals are grinding locomotive steam pipes, dry 
pipes and branch pipes by hand, a more or less slow and 
expensive method since it often takes two to three men from 
10 to 12 hrs. to grind in a branch pipe, for example, the 
McGrath machine is said to grind in a branch pipe in 
1¥4 to 2 hr. with one operator, who may do other work while 
the machine is automatically in operation. The actual time 
consumed, of course, largely depends upon the condition of 
the faces to be ground. 

In addition to the usual grinding job, the machine will 
also handle other repair work. For instance, when the ball 
seats are in bad condition and must be refaced with a concave 
or convex hardened steel cutter, a rachet post can be placed 
on the oscillating head and the cutting completed rapidly. 


A Grain Door Removable Under Load 


{\VO PART grain door section which possesses a num- 
A r of advantages over the ordinary loose grain door 
r use as a bottom section is shown in the drawing 

low. The construction of the door is extremely simple. 
It is built up of three pieces of 154 in. by 9%4 in. lumber 
each 3 ft. 6 in. long and when completed operates in two 
sections, which are held in place in the car by a taper lock 
pin dr through a hasp. Two of the pieces form the body 
1 the door and the other provides the means for locking 
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Section Which Can Be Removed Easily Under Load 


them in place against the pressure of the load. This piece, 
with half its length projecting beyond the end of the half 
door section is securely nailed to the section so that it pro- 
jects 1 in. above the section along the upper edge. Near the 
projecting end of this piece is nailed a % in. metal hasp 
strip. The hasp is secured to the other half section of the 
door so that when in place it projects through a suitable 
opening in the hasp strip. The taper locking pin is secured 
to the door by a short chain and staple. 

To protect the half door sections against splitting or tear- 
ing by the nails which secured them to the car door posts 
when the door is removed, light metal nailing plates are 
secured to the inside faces near the ends of the door. The 
nails are applied through holes drilled in these plates. 

When a loaded grain car is to be unloaded it is frequently 
necessary to destroy the bottom grain door section to relieve 
the pressure against the door sufficiently to permit the sections 
to be removed. In the case of the removable door here de- 
scribed, it is only necessary to drive out the tapered lock pin 
to permit the two halves of the bottom section to be pulled 
outward, the nailing plates insuring that the nails will be 
pulled from the door posts without injuring the door. 

This door is known as the Nelson-Snyder Grain Door and 
the patents are controlled by T. C. Rasmussen, Council 
Bluffs, Iowa. 
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West Australian to Build Locomotives 


The West Australian government will shortly be in the market 
for the supply of drills, milling machines, plate rolls, grinders 
and other equipment to the value of £20,000 (or $97,200 at the 
normal rate of exchange), to enable the railway workshops to 
undertake the construction of locomotives. 


Historic Iron Box Car Wrecked in Blast 


Box Car No. 90190, of the Nashville, Chattanooga & St. Louis. 
was recently destroved by the explosion of a case of dynamite at 
Hollow Rock Junction, Tenn. This car was the first metal 
box car ever used in the Scuthern States. It was commandeered 
by General Sherman as an ammunition carrier in his advance on 


Atlanta, in 1864. 


Further Reduction in British Wages 


A further reduction of 2 shillings a week (about 48 cents at 
the normal rate of exchange) in the sliding scale wages-.of the 
railway workers in Great Britain came in operation on April 1, 
1922, owing to the fall in the cost of living index from 99 
points in December to 86 points at the present time, both 
figures representing the increases over the 1914 level. 


Strike on Western Maryland 


Shopmen and trackmen on the Western Maryland struck 
on Saturday, March 25, against the action of the railroad in 
dismissing them and leaving them to work for contractors. 
According to press dispatches, considerable numbers Tett 
their work at Baltimore, Hagerstown and Cumberland, Md.: 
Elkins, W. Va., and Connellsville, Pa. Most of the work in 
these departments on the Western Maryland is now in the 
hands of contractors, the Dickson Construction & Repair 
Company, of Youngstown, Ohio, and the strikers are near]: 
all employees of this concern. Representatives of the con- 
tractors said, at Baltimore, on the 27th, that there was diffi- 
culty in filling the places of the strikers and that they would 
not be taken back. On the evening of the 28th, reports from 
Hagerstown said that there had been some rioting in the 
yards there, when non-union men were set at work. 

Shopmen on the Western Maryland have the full authority 
and sanction of their union to go on strike, according to B. M. 
Jewell, president of the Railway Employees Department of 
the American Federation of Labor. The proper vote and 
compliance with union laws were fulfilled before the men 
walked out. 


Machinists’ Union Asks Limitation on Contract Work 


The International Association of Machinists has filed a 
petition with the Interstate Commerce Commission referring 
to the charges which it made before the commission last 
year regarding the practice of the railroads in sending loco- 
motives to contract shops for repairs and asking the com- 
mission to extend its investigation of the “contracting out” 
practices of the railroads to cover also the practice of closing 
their own shops and farming out work to existing private 
companies or companies especially formed for this purpose. 

The commission is asked further to investigate the relation- 
ship of financial control, if any, between the carriers and the 
companies to which the work is transferred and to issue an 
order forbidding the letting out or transfer of shop work 
which was not wholly or in substantial part performed by the 
carriers at the time of the passage of the transportation act, 
except after obtaining from the commission a permit au- 
thorizing such work, such permit to be issued only for specific 
cases and subject to the conditions that the work could not 
be done in the railroad shops, that the contract prices are 
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not excessive, and that the labor standards established by the 
Railroad Labor Board shall be observed in full by the con- 
tracting shops. 


New York Central Shops on Piecework Basis 


Three shops of the New York Central, which were idle 
for six weeks or longer, were reopened on Monday, April 17, 
with about 775 men at work at piecework rates. These are 
the shops at West Albany, N. Y.; Avis, Pa., and Collinwood, 
Ohio. It is said that the rates of pay will be about 25 per 
cent higher than those which prevailed in 1917. 


Big British Locomotive Company Closes Plant 


Sir W. G. Armstrong, Whitworth & Co.. Ltd., has decided 
to suspend operation at its Elswick steel works and its forge and 
stamping departments, owing to the high costs of production. 
No new contracts can be obtained on the basis of the selling prices 
which must be charged, and as it would be impossible to keep the 
shops open except at a loss, there is no alternative to the closing 
of them down. 


Exhibits and Entertainment at Fuel Association 
Convention 


Detail arrangements are being completed for the convention 
of the International Railway Fuel Association to be held at 
the Auditorium Hotel, Chicago, May 22-25. The International 
Railway Supply Men’s Association is arranging for exhibits 
and space is being taken rapidly. Entertainments are planned 
for Monday, Tuesday and Wednesday evenings, including 
moving pictures of coal mining operations, an informal recep- 
tion and dance and a dinner. 





Government Delegates to International Railway 
Congress 


The corrected list of delegates appointed by the United 
States Government to attend the Ninth Congress of the 
International Railway Association at Rome, Italy, consists 
of the following four all of whom are now in Europe or 
on the way there: 

General W. W. 
Railroad. 

D. F. Crawford, vice-president, 
Company. 

J. W. Lieb, formerly vice-president of the American Society 
of Mechanical Engineers. 

Walter F. Schleiter, vice-president, Dilworth, Porter & Co. 


Atterbury, vice-president, Pennsylvania 


Locomotive Stoker 


American Ability to Compete for Argentine 
Car Business 


Commerce Reports gives some gratifying figures of \meri- 
can ability to compete against foreign bidders on railway 
equipment in Argentina in spite of adverse exchange rates. 
On bids for supplying 650 freight cars of 750 millimeter gage 
the bids were as follows: Belgian, 1,080,000 pesos; American, 
1,160,000 pesos; British, 2,000,000 pesos; Germany, 2.4%0,000 
pesos. The quotations include three years’ interest. The 
American offer is based upon an exchange rate of 1.22 ;esos 
per U. S. dollar, against a par of 1.04—or a disadvantage 0 
17 per cent. In spite of this fact, however, the American bid 
was but 7 per cent over the Belgian. Attention is called to 
the fact that Germany with exchange all in her favor «| oted 
more than double the American price. All of whicl goes 


to show our strength in the market, which will become zreater 
if the Argentine peso continues its move to parity wit the 
dollar. 
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Fire at Pennsylvania Shops 


The shops of the Pennsylvania Railroad at Meadows, N. J.., 
were damaged by fire on the morning of April 16 to the extent 
of $175,000. The erecting shop, cabinet shop, paint shop and 
tin shop were a total loss. 


Big Four Reopens Shops Under Contract 


The Beech Grove (Ind.) shops of the Cleveland, Cincinnati,. 
Chicago & St. Louis have been reopened for operation under 
ontract by the Railway Service & Supply Corporation. The 
hops had been closed for more than a month. 


Effective Date of Tank Car Specifications Announced 


[he Mechanical Division of the American Railway Asso- 
as issued a circular announcing that the effective 
requirements of Section 7 (c) of the specifications 
x Class I and II tank cars, and the last paragraph of Sec- 
of the specifications for Class III and IV tank 
irs is rther extended to July 1, 1923. The sections of 
Car Specifications referred to provide that no 
nipples, valves or other attachments shall project below the 
{to tlet cap except while the car is being unloaded. 


Harris Bill on Steel Cars. Amended 


[he Interstate Commerce Commission in a report on a bill 
oduced by Senator Harris of Georgia, to compel the use of 
steel passenger cars, has recommended that a year be allowed 
for study of the matter, and the bill has been modified 


[fhe commission told the senators that the proposed bill 
ild introduce many complications where existing roadbed 
ture would not be heavy enough to support steel 
ars; also that the progress in recent years in the construction 
rs and cars with steel under-frames, had been 

the part of the railroads; and that to prevent 

‘tage the retirement of the remaining wooden cars would 
have to be extended over a period of years. 

nion was also expressed that legislation at present 
ide only that no wooden cars should be located 
ger train between or ahead of steel or steel under- 





Turbo-Electric Locomotive Being Tried in England 


lrials are being made on the London & North Western 
ilway ngland, of a turbo-electric locomotive constructed 
\rmstrong Whitworth & Company, for the Ram- 
‘say Condensing Locomotive Company. The engine has a 
ength over all of 69 ft. 7 in. and weighs 13034 long tons, in- 
luding and water. The boiler, which is in front, gen- 
tes steam at 200-lb. pressure and 300 deg. F. superheat. 
€ ma three phase turbo-alternator and the auxiliary 
iting turbo-generator are also in the front. The current is 
t 275 hp. electric motors, two of which drive the 
front part and two those of the back part or tender. 
steam is conducted to the tender, where it is 
a condenser of special construction. The con- 
returns to the hot well and thence to the boiler. 
ought is economy of coal and water. 


Labor Board Decisions 


Is JupGe oF QUALIFICATIONS.—In a case brought 
lelaware, Lackawanna & Western by the United 
' Maintenance of Way Employees and Railway 

it was shown that four carpenters were laid off 
mer ger in the service were retained. The contention 
ma ment was that the employees in question did not 
( ations necessary to perform high grade carpenter 
‘ient manner within reasonable time, The Labor 
i the railroad, stating that the language of the 
itely leaves the matter largely in the hands of the 
mine whether or not an employee is capable of 
8 work ecision No. 807. 

FoREMEN 
gc vernmen} 





» Nor Att Be Pai THE SAME Rate.—During the 
trol period the Portland division of the Southern 
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Pacific was under a different regional director from the rest of 
the Southern Pacific System, and this regional director did not 
advance the wages of bridge and building and water service fore- 
men and assistant foremen on the same basis that advances were 
made on the rest of the Southern Pacific System. Wage advances 
under Decision No, 2, being applied to the rates of pay in effect 
on March 1, 1920, perpetuated these differences. In answer to a 
complaint of the employees, requesting that this differential be 
removed, the railroad said that the provisions of Decision No, 2 
had been applied legally; and this contention was sustained by 
the Labor Board. The board stated, however. that its decision 
does not prevent negotiations between the railroad and the em- 
ployees with regard to the salaries paid these foremen.—Decision 
No. 798. 


SENIORITY RETAINED WHILE FILLING TEMPORARY PosITION.— 
In February, 1920, a car repairman at the East Fitchburg shops 
of the Boston & Maine, with 19 years’ seniority, applied for and 
was assigned to a temporary position as car inspector at the pas- 
senger station at Fitchburg. Later this job was advertised as a 
permanent vacancy and this man refused to bid on the permanent 
position, returning to the shops; and there he was informed that 
he had lost his seniority. The employees, through the American 
Federation of Railroad Workers, contended that in accepting the 
temporary assignment he did not lose his seniority at the shops. 
The Labor Board decides that in view of the fact that the position 
accepted by him was advertised as temporary, he should be re- 
stored to his seniority standing at the shops: and be compensated 
for any loss of wages which he later suffered by loss of seniority 
through a layoff on account of a reduction of forces at the shops. 
—Decision No. 773. 


BRAKEMAN May Act AS FIREMAN IN EMERGENCY.—L. C. Roth, 
a fireman on the Missouri, Kansas & Texas, became ill and was 
relieved in the middle of a trip at Cushing, Okla., on August 13, 
1920. H.G, Olmstead, a fireman regularly assigned to a switch 
engine at Cushing, who had been off duty about 12 hours at the 
time, claimed that he should have been called, instead of a brake- 
man, to relieve Roth for the remainder of the trip. The carrier 
contended that while Olmstead was assigned to the switch engine 
at Cushing he was not entitled to work outside of his regular 
assignment and, further, that there was no assurance that Roth’s 
illness would improve sufficiently to justify putting him in Olm- 
stead’s place on the switch engine. The Labor Board decides that 
the claim of the train service brotherhoods that Olmstead is en- 
titled to a minimum day’s pay for not being called is not sup- 
ported by any rule of the agreement between the employees and 
the carrier: and the claim is denied—Deciston No. 773. 


ENGINE CREW GRANTED RuN-ArouND ON A TERMINAL DELAY 
FEATURE.—Enginemen Diggs and Pannell were assigned to the 
extra list, “first in, first out” on the Missouri, Kansas & Texas, at 
Denison, Tex. Engineman Diggs was called at 4:45 A. M. for a 
turn-around trip between Denison and Greenville over the Dallas 
division; and engineman Pannell was called at 5:25 A. M. to take 
a light engine from Denison to Waco, also over the Dallas divi- 
sion. He left the terminal at 5:25 A. M., while engineman Diggs 
did not leave until 7 A. M. The employees claim run-around pay 
for the first crew called. The carrier claims that as engineman 
Diggs was called to move a train from Ray Yards, and engineman 
Pannell, although called 40 minutes later, was assigned to handle 
a light engine from Denison roundhouse, starting from a point 
three miles east of Ray, engineman Diggs at no time ran around 
engineman Pannell, although both were moving in the same gen- 
eral direction to different terminals. However, the Labor Board 
decided that the first crew called had been run around in the 
terminal and should be paid 100 miles.—Decision No. 774. 


Air Brake Association Transfers Convention from Wash- 
ington, May 9, to Atlantic City. June 19 


The executive committee of the Air Brake Association after 
careful consideration has decided to transfer the twenty-ninth 
annual convention from Washington, D. C., May 9-12, to 
Atlantic City, June 19-21. This change is made at the eleventh 
hour because of the culmination at this time of plans which 
have been developing during the past two or three years for 
the closer affiliation of the Air Brake Association with the 
Mechanical Division of the American Railway Association. 

This change of convention place and time is decidedly ad- 
vantageous to the Air Brake Association in that it now makes 
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possible a closer co-operation with the work of the Train 
Brake and Signal Committee of the American Railway Asso- 
ciation. The identity and individuality of the Air Brake 
Association is to be retained. The officers, membership and 
activities will be the same as formerly with no change in con- 
stitution or by-laws. The association will continue to be a 
distinctly educational organization working for improvement 
in air brake practices and a higher standard of maintenance. 

Convention headquarters will be at Haddon Hall, con- 
veniently situated on the boardwalk, where a spacious con- 
vention hall and ample room for exhibits have been secured. 
In addition to accommodations at Haddon Hall, special rates 
on the American plan have been obtained at Hotel Bothwell, 
Hotel Wiltshire and Avon Inn. 

The usual exhibits of the Air Brake Appliance Association 
will be displayed at Haddon Hall and are entirely distinct 
from the extensive Railway Supply Manufacturers’ Associa- 
tion exhibit of railway machinery at Young’s Million Dollar 
Pier, which will be open to all members. Full participation in 
the entertainments of the A. R. A. Mechanical Division will 
be afforded members of the Air Brake Association and their 
families. This includes the grand carnival ball on the Pier, 
Monday, June 19, and the grand ball Tuesday evening. Free 
roller chairs will be available on the boardwalk for members 


from 9 A. M. to 5 P. M. 


Master Boiler Makers’ Convention Program 


As previously announced, the thirteenth annual convention of the 
Master Boiler Makers’ Association will be held at Hotel Sherman, 
Chicago, May 23, 24, 25 and 26, 1922. The program includes the 
following committee reports, papers and addresses: 

ADDRESSES 

Hon. W. H. Thompson, Mayor of Chicago. 

A. G. Pack, chief inspector of locomotives, Interstate Commerce 
Commission. 

H. T. Bentley, superintendent of motive power, Chicago & 
Northwestern. 

A. R. Ayres, superintendent of motive power, New York, Chi- 
cago & St. Louis. 

COMMITTEE REPORTS 

Autogenous Welding, T. F. Powers, chairman. 

Oxyacetylene Welding, D. A. Lucas, chairman. 

Electric Welding, H. H. Service, chairman. . 

Advantages and Disadvantages of Treated Boiler Feedwater, 
T. P. Madden, chairman. 

Best Methods of Safe-Ending Locomotive Tubes, P. J. Conrath, 
chairman. 

Crown Stays for . Different Classes of Locomotives, Lewis 
Nicholas, Jr., chairman. 

How Can Distortion of Firebox Sheets Behind Grate Bars and 
Supports Be Eliminated, C. E. Elkins, chairman. 

Causes and Overcoming Boiler Shell Cracking Through Girth 
Seam Rivet Holes, A. S. Greene, chairman. 

Best Types of Side Sheets, C. R. Bennett, chairman. 

Committee on Law, G. W. Bennett, chairman. 


Convention of International Railway Fuel Association 





The International Railway Fuel Association was organized 
to bring together railroad men interested in the use of fuel 
or its purchase and the mine operators or oil producers who 
supply railroad fuel. The program for the annual meeting 
of the association to be held at the Auditorium Hotel, Chi- 
cago, on May 22 to 25, embraces topics of interest to all 
these groups and in fact to everyone who is in any way 
concerned with the railroad fuel problem. A list of the 
papers and addresses which have been secured up to the 
present time is given below. 

Opening Address—L. W. Baldwin, vice-president, Illinois 
Central. 

Fuel Conservation from the Standpoint of 

(a) Division Superintendent—Sidney U. Hooper, division 
superintendent, Baltimore & Ohio. 

(b) Representative of Department Operating—Coaling 
Stations—W. S. Burnett, district engineer, Cleveland, Cin- 
cinnati, Chicago & St. Louis. 

(c) Locomotive Engineer—C. J. Barnett, Illinois Central. 
The Economic Considerations Governing the Use of Oil 
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as a Locomotive Fuel—M. C. M. Hatch, mechanical engineer, 
Missouri Kansas & Texas. 

Colloidal Fuel—Lindon W. Bates. 

Mechanical Mining of Bituminous Coal—George T. Peart. 

Standard Grading of Coal or Stabilization of Bituminous Coal 
George H. Cushing, managing director, American Wholesale Coaj 
Association. 

Assigned Cars for Railroad Fuel—C. G. Hall. 

The Relation of Overdevelopment of the Bituminous Coal 
Industry to Transportation—C. F. Lesher, editor, Coal Age, 

The Government and the Coal Industry—T. H. Watkins. 

The Various Items of Saving by Using a Better Quality of 
Coal—Earl Cobb, president, Southwestern Coal Company, 

The Effect of Tonnage Rating and Speed on Fuel Con- 

The Effect of Tonnage Rating and Speed on Fuel Economy— 
J. E. Davenport, engineer dynamometer tests, New York Central. 

Educational Work Along Fuel Economy Lines—D. G, 
Buell, director, Railway Educational Bureau. 

Standard Railroad Coal Contract—W. J. Tapp, fuel super- 
visor, Denver & Rio Grande. 

Incentives for Promoting Fuel Economy—A Survey of 
Existing and Proposed Practices—O. S. Beyer, Jr. 

Effect of Circulation on Boiler Efficiency—F. G. 
mechanical engineer, El Paso and Southwestern. 

Lignite Carbonization—Dr. E. J. Babcock, dean, Mining Engi- 
neering Department, University of North Dakota. 

The Railroad Fuel Problem from the Standpoint of the Coal 
Operator—F: S. Peabody. president Peabody Coal Co. 

Comparative Practice; United States, United Kingdom, France 
and Germany—Harrington Emerson. 

Locomotive Fuel the Life Blood of Transportation—G. M 
Basford, consulting engineer, Lima Locomotive Works. 

Report, Special Committee on Locomotive Feed Water Heating— 
E. E. Chapman, engineer tests, Atchison, Topeka & Santa Fe, 
chairman. 

Report, Standing Committee on Firing Practice—M. A. Daly, 
General fuel supervisor, Northern Pacific, chairman. 

Report, Standing Committee on Front Ends, Grates and Ash 
Pans—E. C. Schmidt, professor of railway engineering, University 
of Illinois, chairman. 

Report, Standing Committee on Fuel Accounting—J. N. Clark, 
chief fuel bureau, Southern Pacific, chairman. 

Report, Standing Committee on Coal Shortage—H. H. Stoek 
prefessor, mining engineering, University of Illinois, chairman. 

Report, Standing Committee on Fuel Stations—W. E. Dunham, 
assistant superintendent motive power and machinery, Chicago & 
North Western, chairman. 





Lister, 





Meetings and Conventions 


The following list gives names of secretaries, dates of next or regular 
mectings and places of meeting of mechanical associations and railroad 
clubs: 


Arr-Brake ASSocIATION.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. Annual convention June 19-21, Haddon Hall, Atlantic 
City, N. J. . 

AMERICAN RAILROAD MASTER TINNERS’, COPPERSMITHS’ AND PIPEFITTERS 
Assoctation.—C. Borcherdt, 202 North Hamlin Ave., Chicago. 

American Rattway Association, Division V—MECHANICAL.—V. R. Haw: 
thorne, 431 South Dearborn St., Chicago. Next annual convention 
June 14 to 21, 1922, Atlantic City, N. J. 

Division V—EguipMent Paintinc Diviston.—V. R. Hawthorne, 
Chicago. anes 
Division V.—PurcyasE aNp Srores.—J. P. Murphy, N._Y. C. 
Collinwood, Ohio. Meeting June 19, 20 and 21, Atlantic City. . 

American Rattway Toot ForEMEN’s AssociaTion.—R. D. Fletcher, 11# 
E. Marquette Road, Chicago. ’ W 

AMERICAN SocrETY OF MECHANICAL ENGINEERS.—Calvin W. Rice, 2) i 
Thirty-ninth St., New York, Railroad Division, A. F. Stuebing, -4” 
Woolworth Building, New York. 8 . 

AMERICAN Society FoR STEEL TrEATING.—W. H. Eiseman, 4600 Prospett 
Ave., Cleveland, Ohio. Annual convention and exposition postpone 
until October 2-7, 1922, Detroit, Mich. ‘ ti 

Association oF Rattway ELectricaL ENGINEERS.—Joseph A. Andreucetth 
C. & N. W., Room 411, C. & N. W. Station, Chicago, IIl. 1, Que 

CaNaDIAN Rattway CLus.—W. A. Booth, 53 Rushbrook St., Montre™ a 
Regular meeting second Tuesday in each month, except June, July 
August, at Windsor Hotel, Montreal. a 7 

Car ForEMEN’s AssoctaTION OF Cxurcaco.—Aaron Kline, 626 N. 
Chicago, Ill. Meeting second Monday in month, except June, 
and August, New Morrison Hotel, Chicago, Ill. 4 Fed: 

Car ForeMEN’s ASsocraTION oF St. Lours.—Thomas B. Koeneke, 60 7 
eral Reserve Bank Building, St. Lovis, Mo. The next —“"_- a 
be held at the Great Northern Hotel, Chicago, May 8. H.H. Harti: 
general car foreman of the Chicago, Burlington & uincy, 
present a paper on the Education of Car Inspectors. _— 4 N.Y. 

CentraL Rattway CLus.—H. D. Vought, 26 Cortlandt St., New ‘or Le pre 
Next meeting May 11. Paper on Why Engines Fai. —_ N. Y. 
sented by F. C. Pickard, master mechanic, D. L. & W., Buffalo, ™ 
Buffet lunch after adjournment. . en 

Cuier INTERCHANGE Car INSPECTORS’ AND Car FOoREMEN’S Associa 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. 
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Cincinnati Rasiway Crus.—W. C. Cooder Union Central Building, Cin- THe New York CENTRAL has placed orders for 16,000 cars as 
Dix! A Brake Cius.—E,. F. O’Connor, 10 West Grace St., Richmond, follows: 

INTERNA AL RAILroap Master BLacKsMITHS’ AssocraTion.—W. J. Mayer, Cincinnati Northern.,..... | + free oa fm. Coe =. Co. 
on Chines, y ted ro”? Mich. Convention Hotel New York Central........ re 33-400 Hopper am. iw . aa Se. 
INTERN ax Rat~way Fue ASSOCIATION.—J. G. Crawford, 702 East r : ioe 


first St., Chicago, Ill. Next annual meeting Auditorium Hotel, 
0, May 22 to 25, 1922. 
TER? t Rartway GENERAL FoREMEN’s ASSOCIATION.—William ‘Hall, 
W. Wabasha Ave., Winona, Minn. 


MASTE: RMAKERS’ AssociaTION.—Harry D. Vought, 26 Cortlandt St., 
N York, N. Y. Next annual convention Hotel Sherman, Chicago, 

to 26, 1922. 
New EncLanp RartLroap CLus.—W, E. Cade, Jr., 683 Atlantic Ave., Boston, 


Next meeting May 9. Paper on Maine, the Sportsman’s 
se, will be presented by E, S. Jones, official photographer, 


& Maine. 
New ¥ RaILRoAD CLtus.—H. D. Vought, 26 Cortlandt St., New York, 
Nia INTIER CAR MEN’s ASSOCIATION. —George A. J. Hochgreb, 623 
une Building, Buffalo, N. 
WAY CLus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
xt meeting will be held May 11 at the "Hotel Oakland, Oak- 
, being a joint meeting with the Western Division Club of 
thern Pacific. The general topic will be Automotive Com- 
and some of the papers and speakers so far chosen are 
fect of Automotive Competition on the Indicidual Railroadman, 
O. Herrick, foreman car department, Southern Pacific, and 
Railroadman Can Assist in Meeting Automotive Competi- 
C. B. Olds, agent, Southern Pacific. 
or PitrspurGH.—J. D. Conway, 515 Grandview Ave., Pitts- 
Pa. Regular meetings fourth Thursday in each month, except 
uly and August, at Fort Pitt Hotel, Pittsburgh, Pa. 
,1y Crus.—B. W. Frauenthal, Union Station, St. Louis, 


NEERS’ AssociaTion.—W. O. Thompson, Marine Trust Build- 
Y. 


iffalo, N. 


W -way Cxius.—Bruce V. Crandall, 14 Jackson Boulevard, 
Annual meeting and dinner at the Drake Hotel, May 15 


Freight Car Orders 
frANTS’ DispatcuH will build from 1,000 to 1,500 re- 
s at its own shops. 
iERN Paciric has ordered 1,000 refrigerator cars from 
n Car & Foundry Co. 
RAL SAN ANTONIO, CuBA has ordered 10 cane cars 
from t lagor Car Corporation. 
l caco & NortH WESTERN has ordered 300 ballast cars 
from the Rodger Ballast Car Company. 
7 THWESTERN RAILWAY OF BraziL has ordered 70 freight 
ars from the Standard Steel Car Company. 
ntic Coast Line has ordered 100 steel phosphate cars 
rom t hickasaw Shipbuilding Corporation. 
t'HERN Paciric will build 200 double-sheathed box cars 
f 40 apacity in its shops at Los Angeles, Cal. 
SAPEAKE & Onto has ordered 1,400, 40-ton plain box 
10-ton automobile cars; and 200, 40-ton stock cars from 
an Car & Foundry Company. 
ISVILLE & NASHVILLE has ordered 1,000 hopper cars 


from tl 1ickasaw Shipbuilding Company and 1,000 all-steel gon- 
lola cars from the Cambria Steel Company, 

LEons Kennepy & Co., Inc., 67 Wall Street, New York 
City, has ordered 40 air dump cars from the Magor Car Cor- 
poratio [hese cars are for export to Brazil. 

THE (rep Frurr Company has ordered 50 flat cars of 
20 tons capacity from the Magor Car Corporation. These cars 
are for on the Truxillo Railroad, Honduras. 


TH \G0, MitwaAuKee & St, Paut has ordered 4,000 cars 
tril 1,000 each to the Pullman Company and the Western 
Foundry Company; 1,500 to the Bettendorf Company ; 
the General American Car Company. 


sco & NortH WesTERN has ordered new freight cars 
as toll 25 box and 500 flat from the Western Car & Foundry 
Con 25 box from the Standard Steel Car Company; 500 
stock a 0 gondola from the Pullman Company; and 250 re- 
Iriger m the American Car & Foundry Company. 
_ Pie Matuer & Company, Cleveland, Ohio, has ordered 
TO! lbourne & Jacobs Manufacturing Company, Colum- 
“sel teel automatic air dump cars for shipment to the 
"alkan e Company, Bovey, Minn., and 12 cars of the same 
i lor ment to the Bennett Mining Company, Keewatin, 
n 
TRE Sovrnern Paciric has ordered 2,000 automobile box 
cars frot General American Car Company. The cars will 
de 90 ft x with side doors staggered, of a width of 10 ft. 
4s iN., and with folding end doors of a width of 7 ft. 934 in. 
“ranged to afford special facilities for handling automobile ship- 
: .s The inside measurement of the cars will be 50 ft. long, 
th 2% 


*< in. wide and 10 ft. §@ in. high. 


1,000 50-ton Box 


1,000 50-ton H.S. Gond. 
Cleveland, Cincinnati, Chi- 
cago & St. Louis... 1,000 55-ton Hopper 
2,000 50-ton Box 
Pittsburgh, McKeesport & 
Youghiogheny ....<.... 1,500 70-ton Hopper 
1,000 70-ton L.S. Gond. 


—— Steel Car 
0. 
Pressed Steel Car Co. 


Am. Car & Fdy. Co. 
Am. Car & Fdy. Co. 


Pressed Steel Car ke. 
ont Steel Car 


Pittsburgh & Lake Erie.. 1,500 70-ton Hopper Standard Steel Car 
1,000 70-ton L.S. Gond. ae Steel Car 

oO. 
Michigan. Central........ 2,000 50-ton Box —— Steel Car 


oO. 
500 50-ton H.S.Gond. Gen’l American Car 


oO. 
500 50-ton H.S.Gond. Buffalo Steel Car Co. 


Freight Car Repairs 


Tue Texas & Paciric will start immediately to repair a large 
number of freight cars in its shops at Marshall, Tex. 

THE GRAND TRUNK is having 250 refrigerator cars repaired at 
the shops of the National Steel Car Corp., Hamilton, Ont. 

THE St. Lourts SouTHWESTERN has awarded a contract to the 
American Car & Foundry Company for repairing 200 cars. 

THe AMERICAN REFRIGERATOR TRANSIT Company, St, Louis, 
Mo., has awarded a contract to the American Car & Foundry Co. 
for repairing 200 refrigerator cars at Memphis, Tenn., and also 


has awarded a contract to the Missouri Pacific for repairing 100 
refrigerator cars. 


Passenger Car Orders 


THE WasasH has ordered 8 coaches, 9 chair cars, 2 buffet chair 
cars, 2 cafe chair cars and 4 dining cars from the American Car & 
Foundry Company. All these cars are to be of steel construction. 

Tue Boston & Marne has ordered'65 coaches, 20 smoking cars, 
8 combination smoking and baggage cars, and 5 baggage and mail 
cars from the Osgood-Bradley Car Company, and 25 milk cars 
from the Laconia Car Company. 

Tue Loutsvitte & NAsHvILLE has ordered 5 baggage cars, 5 
combination baggage and horse cars, 6 coaches, 4 combination pas- 
senger and smoking cars, and 5 combination passenger and bag- 
gage cars from the American Car & Foundry Company. 

THE PENNSYLVANIA RatroaD has placed orders for 250 pas- 
senger cars, as follows: Pressed Steel Car Company, 75 coaches; 
American Car & Foundry Company, 65 coaches; Standard Steel 
Car Company, 50 coaches; Bethlehem Shipbuilding Corporation, 
Harlan plant, 35 combination passenger and baggage cars, and the 
Pullman Company, 25 combination baggage and mail cars. 


Passenger Car Repairs 


THE SOUTHERN Paciric is rebuilding 23 mail cars in its own 
shops. 


Locomotive Orders 


Tue Mt. Hoop Rarrroap has ordered one Mikado type locomo- 
tive from the Baldwin Locomotive Works. 


Tue San Antonio & Aransas Pass has ordered 4, 0-8-0 type 
locomotives from the Baldwin Locomotive Works. 

THE PHILADELPHIA & READING has ordered 25 Consolidation 
type locomotives from the Baldwin Locomotive Works. 

Tue Cuicaco, Mirwaukte & St, Pau has ordered from the 
Baldwin Locomotive Works 25 Mikado type locomotives, 


Tue Boston & Marne has ordered 2 Mallet type locomotives 
and 20 switching locomotives from the American Locomotive Com- 
pany. 

Tue New York CENTRAL has ordered 40 locomotives from the 
Lima Locomotive Works and 35 from the American Locomotive 
Company. 

Tue New York, New Haven & Hartrorp has ordered 15, 0-8-0 
type locomotives from the American Locomotive Company. These 
locomotives will have 25 by 28 in. cylinders and total weight in 
working order of 216,000 Ib. 
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PERSONAL MENTION 




















GENERAL 
M. J. McGraw has been appointed superintendent of motive 
power and cars of the Wheeling & Lake Erie, with headquarters 


at Brewster, Ohio, succeeding J. F. Hill, who has been appointed 
assistant superintendent of motive power and cars. 


J. R. Sexton will resume his former position as mechanical 
superintendent of the Northern District of the Atchison, Topeka 
& Santa Fe, with headquarters at La Junta, Colo., succeeding 
E. E. Macchovec, acting mechanical superintendent, who has been 
assigned to other duties. 


G. T. DeEpuE, whose appointment as mechanical superintendent 
of the Ohio and Chicago regions of the Erie was announced in 
the April issue of the Railway Mechanical Enginecr, was born 
December 2, 1872, at 
Hornell, N. Y., and was 
educated in the grammar 
schools of that city. On 
March 1, 1889, he en- 
tered the employ of the 
Erie as a machinist’s ap- 
prentice. He afterwards 
worked as a machinist 
and extra gang foreman 
until March, 1901, when 
he was promoted to gen- 
eral foreman at Brad- 
ford, Pa. In August of 
the same year he became 
general foreman of the 
Hornell shops, and in 
July, 1903, master me- 
chanic at Hornell. In 
1908 he was transferred 
in a similar capacity to 
Galion, Ohio. In August, 
1913, he became shop su- 
perintendent at Galion, and in 1916 was transferred in similar 
capacity to Susquehanna, Pa. At the termination of federal con- 
trol he was appointed mechanical superintendent of the Chicago 
region and was appointed master mechanic at Marion upon the 
consolidation of the mechanical departments of the Ohio and Chi- 
cago regions, which took place in 1921. 





G. T. Depue 


PURCHASING AND STORES 


R. M. NeExtson has been appointed purchasing agent of the 
Chesapeake & Ohio and A. W. Hicks has been appointed assistant 
to the director of purchases and stores. 


W. C. Bower has been appointed assistant manager of pur- 
chases and stores of the New York Central Lines. The title of 
general purchasing agent of the New York Central Railroad and 
the Pittsburgh & Lake Erie has been abolished. 

H. H. DisuHer has been appointed purchasing agent of the 
Toronto, Hamilton & Buffalo Railway and of the Toronto, Ham- 
ilton & Buffalo Navigation Company, succeeding G. W. Holmes, 
resigned on account of ill health. 


MASTER MECHANICS AND ROAD FOREMEN OF ENGINES 


ALEXANDER YOUNG has been appointed master mechanic of the 
Chicago, Great Western with headquarters at Des Moines, Iowa. 
Mr. Young was born on July 24, 1876, at Milwaukee, Wis., and 
began his railroad career as a machinist apprentice, subsequently 
serving as a machinist, a gang foreman, general foreman, master 
mechanic and assistant superintendent of motive power of the 
Chicago. Milwaukee & St. Paul, and superintendent of motive 
power of the Midland Valley. He resigned from the latter posi- 
tion, served 22 months with the American Expeditionary Forces 
in France, and on January 15 of this year became master mechanic 
of the Chicago, Great Western, as noted above, 


VoL. 96, No. 5 


FRANK J. DatLey, assistant master mechanic of the Erie Rajl- 
road at Dunmore, Pa., has been appointed master mechanic of 
the Meadville Machinery Company, Inc., with headquarters at 
Dunmore. Mr. Dailey 
was born on August 30, 
1874, at Coshocton, Ohio, 
and after attending the 
high school at Newark, 
Ohio, entered the employ 
of the Baltimore & Ohio 
on February 15, 1891, as 
a machinist apprentice at 
Newark, later working 
on railroads in the cen- 
tral states as a machinist 
and toolmaker. From 
June, 1900, to February, 
1911, he was in turn ma- 
chinist, traveling demon- 
strator, toolroom fore- 
man, general foreman 
and superintendent for 
the Erie Railroad, the 
Pennsylvania _ Railroad, 
and the Columbus Pneu- 
matic Tool Company. 
He then re-entered the employ of the Erie Railroad as a ma- 
chinist at Hornell, N. Y., subsequently serving as toolroom fore- 
man at Hornell, machine shop foreman at Dunmore, technical 
and practical instructor of apprentices at Susquehanna, Pa.., trav- 
cling shop demonstrator on the staff of W. S. Cozard, super- 
intendent of piecework and apprentices, and general foreman at 
Dunmore. On March 1, 1920, he was appointed assistant master 
mechanic at Dunmore. 





F. J. Dailey 


OBITUARY 

L. M. Su.tivan, purchasing agent of the Texas & Pacific, with 
headquarters at Dallas, Texas, died recently. He was born at 
Denison, Texas, on August 29, 1891, and attended school at the 
Christian Brothers Col- 
lege, St. Louis, Mo., until 
1907, when he entered 
railway service on the 
Ohio River and Columbus 
at Ripley, O., as ticket 
agent. The same year 
he became bookkeeper 
for the American Coal 
Company at Ripley, but 
re-entered railway serv- 
ice shortly thereafter as 
an index and bill clerk 
on the Chicago, Rock 
Island & Pacific at Ar- 
genta, Ark. From De- 
cember, 1908, to May, 
1910, he was a_stenog- 
rapher in the chief dis- 
patcher’s office at El 
Reno, Okla., and later 
held various positions in 
the superintendent’s of- ; 
fice until the latter part of 1910, when he entered the service oF 
the Cincinnati, Hamilton & Dayton, as a correspondence clerk in 
the engineering department. He was later promoted to secretary 
to the general superintendent and was subsequently made secretary 
to the assistant to the president at Cincinnati, O.. where he re 
mained until April, 1911, when he became a trainmaster’s clerk on 
the Missouri, Oklahoma & Gulf at Calvin. Okla. Later in the 
same year he entered the employ of the Missouri Pacitlic as 4 
stenographer in the office of the superintendent of transportation, 





L. M. Sullivan 


from which he was later transferred to the office of the first vice- 
president. From November, 1911, to March, 1915, he was secre 
tary to the vice-president, resigning in 1915 to become secretary 
to the first vice-president of the Texas & Pacific. From 1915 te 
October, 1916, he was chief clerk to the first vice-president. and 


on the latter date was transferred to chief clerk to the receiver 
and the president. He held this position until his promotion ‘© 
purchasing agent in 1920. 












































usley has been elected a vice-president of the G. M. 
\ cw \ yrk. 

! ice-president of the Armstrong Steel Castings 
intington, Ind., has resigned. 


ik has been appointed vice-president of the Colum- 
jolt Company, Bridgeport, Conn. 


is resigned as president of the Standard Coupler 
rk, to enter business for himself, 


now associated with the sales department 
culd Coupler Company, New York. 


: rporation, Harvey, IIl., has removed its Chicago 
1245 Marquette building to 945 Monadnock 


rty has joined the sales force at the Phila- 
he Independent Pneumatic Tool Company, 


iia Pump & Compressor Company has opened a 
i05 West Monroe street, under the management 


yomery 


tailway .\ppliance Company has removed its 
st Forty-second street, to suite 3002, Grand Cen- 
vy York City. 


tional Filter Company, Chicago, has moved its gen- 
ym the First National Bank building to its works 
venty-nith place. 


ubee, district representative of the Franklin Man- 
mpany, Mranklin, Pa., has removed his office from 
wom 1043 Grand Central Terminal, New 


Equipment Company, Kansas City, Mo., now 
ibustion Engineering Cerporation, New York 
Salsas, eastern Nebraska, western Arkansas and 


manager of the New York City otfice of the 
& seat Corporation, Niagara Falls, N. Y.. has re- 
un 30 East Forty-second street to room 5617, 


rival 


‘bell, president of the American Brake Shoe & 

ork, has been elected also chairman of the 

S. Thompson, vice-president, has been elected 
ucceed Otis H. Cutler, deceased. 


vay Supply Company has leased for general 
story building at 113 N. Second street, St. 
Reed, formerly president of the Scuthert 

Supply Company. is president of the company. 


‘een appointed district sales manager of the 
Steel Company, New York, with office at 20 East 
Chicago. and Ralph E. Phillips has been ap- 
s manager with headquarters at 66 Broadway 


‘s, for many years factory representative of the 
ipany in the Chicago district, and W. F. Hebard, 
‘f Buda industrial trucks, with headquarters 
formed an organization under the name of W. 
handle a complete line of Baker industrial 

ranes and specialties in the Chicago territory. 


sident and general manager of the Exchange 
‘ompany, has been appointed chairman of the 
rs, with headquarters at Kansas City, Mo. R. B. 
t general manager, succeeds J. B. White as presi- 
| manager, and F. R. Watkins, central sales man- 
pointed secretary, succeeding A. T. Hemingway. 


Seamless Steel Tubes Company, Detroit, Mich.. 


RAILWAY MECHANICAL 


ts own branch sales office in the Canadian Pacific 
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building, 342 Madison avenue, New York City. H. C. Kensing 
has been appointed sales manager for the New York territory. 
Mr. Kensing was formerly manager of the steel tubing depart- 
ment in the New York branch of the U. T. Hungerford Brass & 
Copper Company. 


Ralph Barstow, sales manager of the Greentield Tap & Die 
Corp., Greentield, Mass., has resigned, and Edward Blake, vice- 
president, has taken over his duties. 


The Hulson Grate Company, Keokuk, Lowa, has recently estab- 
lished a grate assembling plant at 2U9 Johnson street, Kecokuk, to 
5S k J 
which address it has also removed its general offices. 


H. H. Bingham, vice-president, secretary and controller of the 
Charcoal Iron Company of America, Detroit, Mich., has been 
made general manager, succeeding EF. W. Hutchings, resigned. 


William Ochse, for the past two years sales representative of 
Manning, Maxwell & Meore, Inc., at Chicago, has been appointed 
efficiency engineer of the Ohio Machine Tool Company, Kenton, 
Ohio, 

O. A. Lawrie has been appointed district sales manager in the 
New England territory, with headquarters at Boston, Mass., of 
the Ohio Brass Company, Mansfield, Ohio. For the past 16 years 
Mr. Lawrie has been with the American Copper Products Com- 
pany, Bayway, N. J. 


A. P. Blackstead, formerly chief engineer of the Camden Iron 
Works, Camden, N. J., and prior to that hydraulic engineer of 
the Henry R. Worthington Company, New York, has become 
associated with the engineering staff of the Dayton-Dowd Com- 
pany, Quincy, Ill., manufacturers of centrifugal and tire pumps 


The Imperial Appliance Company and the Pressed Steel Manu- 
facturing Company have been nierged with the Union Metal 
Products Company. The business of the three firms will be con- 
tinued under the name of the Union Metal Products Company, 
with headquarters at Chicago, and no change will be made in 
the locaticn of the various offices or in the personnel. 


W. N. Fenley, sales engineer of the Kerite Insulated Wire & 
Cable Company, with headquarters at Chicago, has been promoted 
to western manager with the same headquarters, succeeding B. L. 
Winchell, Jr., who has 
been appointed vice-pres- 
ident, with headquarters 
in New York. Mr. Fen- 
ley entered railroad serv- 
ice with the Cleveland, 
Cincinnati, Chicago & 
St. Louis in 1895, with 
which company he re- 
mained for three years; 
being yardmaster at 
Greenburg, Ind., during 
the latter two. In April, 
1898, he entered the 
service of the National 
Switch & Signal Com- 
pany, with which com- 
pany he was engaged in 
construction and = main- 
tenance work until June, 
1900, when he_ entered 

W. N. Fenley the employ of the Chi- 

cago Great Western at 

St. Paul, Minn. During the next 10 years he was successively 
foreman, inspector, office engineer, supervisor and signal engineer 
of that road, having been promoted to the latter position on Feb- 
ruary 9, 1908. He also acted in the capacity of consulting en- 
gineer for the McClintock Signal & Supply Company during 1906 
and 1907. He left in 1910 to become sales engineer of the Union 
Switch & Signal Company, with headquarters at Chicago, which 
position he held until August, 1911, when he resigned to become 
signal engineer of the Panama Railroad. On September 16, 1913, 
the telephone, telegraph and signal departments of this company 
were consolidated, and Mr. Fenley was appointed superintendent 
of the combined organization. He resigned on June 31, 1915, 
and was appointed sales agent of the Kerite Insulated Wire & 
Cable Company, which position he was holding at the time of his 
recent appointment. 


























































































296 





S. W. Linheimer, formerly vice-president of the Walter A. 
Zelnicker Supply Company, St. Louis, Mo., has resigned from 
that company and has opened offices under his own name, at 
428 First National Bank building, Chicago, as a dealer in second 
hand railroad equipment. 


H. H. Roberts, chief engineer of the Franklin Railway Supply 
Company, New York, has been elected vice-president in charge 
of engineering; G. L. Winey, secretary, has been elected executive 
vice-president, and G. W. Floyd Coffin, vice-president of the com- 
pany, has been elected vice-president in charge of production and 
service. 


Edward B. Craft, assistant chief engineer of the Western Elec- 
tric Company, has been appointed chief engineer, with headquar- 
ters at New York; Dr. F. B. Jewett, vice-president of the com- 
pany at New York, who preceded Mr. Craft as chief engineer, is 
now in charge of the telephone department, which includes the 
engineering department, the telephone sales department and the 
manufacturing department. 


The Westinghouse Electric & Manufacturing Company has sep- 
arated the power and railway divisions of the Pittsburgh office. 
Barton Steveson, who has been manager of both divisions, will 
continue as manager of the power division, and F. G. Hickling 
has been appointed manager of the railway division; S. R. Shave 
has been appointed manager of the price section of both the power 
and railway divisions in the Pittsburgh office. 


The Black & Decker Manufacturing Company, Baltimore, Md., 
has removed its Cleveland, Ohio, office from 6225 Carnegie avenue 
to 2030 East Twenty-second street. This office is in charge of 
Dan Paul, formerly manager of the company’s Pittsburgh, Pa., 
office. W. C. Allen, former manager of the Philadelphia branch, 
and subsequently special representative, has been made branch 
manager of the Chicago territory; Mr. Allen was formerly con- 
nected with the Manley Manufacturing Company, as assistant 
sales manager and has been associated with the Black & Decker 
Manufacturing Company for about three years. 


A. S. Duncan, storekeeper at the East Pittsburgh works of the 
Westinghouse Electric & Manufacturing Company, East Pitts- 
burgh, Pa., has been appointed general storekecper « finished 
stocks. H. L. Jones, assistant superintendent, has been appointed 
superintendent of the switchboard and detail department; A. J. 
Bastian, assistant superintendent, has been appointed superin- 
tendent of the insulating department; W. H. Miller has been ap- 
pointed supervisor of tools and gages, and W. F. Ablauf has been 
appointed supervisor of mica and mica processes in the inspection 
and testing department—all with headquarters at East Pittsburgh. 





Air Reduction Sales Company Acquires Davis 
Bournonville Company 


The Air Reduction Sales Company, New York, on March 17, 
acquired all the assets, including the patents, trade marks and 
trade names, of the Davis-Bournonville Company of Jersey 
City, N. J. The consolidation brings together two large com- 
panies, whose histories have, to a great extent, been the history 
of the development of the oxyacetylene welding and cutting in- 
dustry. 

The Air Reduction Sales Company is a pioneer in the extraction 
of gases from the air for industrial use. Its principal product is 
oxygen, which is used to the greatest extent, in conjunction with 
acetylene, in producing the high-temperature oxyacetylene flame. 
The Air Reduction Company further produces nitrogen and argon 
for incandescent lamp manufacture, and neon for electrical de- 
vices, of which the new and highly useful Airco ignition gage is 
an example. Acetylene ranks second to oxygen in importance 
in the list of Airco products. 

The Davis-Bournonville Company was organized in 1907 by 
‘Augustine Davis, Eugene Bournonville and C. B. Wortham 
and at once took up the manufacture of oxyacetylene torches. 
As success was attained in connection with the welding torch, 
the company’s activities were directed to the development of 
oxyacetylene cutting torches, acetylene generators, and finally to 
machines for welding and cutting. It is the intention of the Air 
Reduction Sales Company to continue the manufacture of D-B 
torches, acetylene generators, special machines, etc., under the 
supervision of the men who developed them. The equipment will 
be marketed under the trade name of Airco-Davis-Bournonville. 
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Evectric River AND Mertat Heaters.—The design, operation 
and advantages of Berwick electric rivet and metal heaters are 
outlined in an attractive 26-page illustrated booklet recently issued 
by the American Car & Foundry Company, New York. 


RECORDING EQUIPMENT.—A 12-page, illustrated booklet, Bulletiy 
No. 112, covering a recently developed pyro-porus filter and other 
CO, recording equipment for checking fuel waste, has recently 
been issued by the Uehling Instrument Company, New York. 


Oi. Burninc APPLIANCES.—Kerosene burner outtits, welding 
torches, and other appliances for roofers, waterproofers, insulat- 
ing contractors, railroads, etc., are described in Bulletin No, 20, 
recently issued by the Aeroil Burner Company, Inc., Union Hill, 
Ne it 


Jacks.—A 24-page catalogue describing the construction of 
Simplex jacks and listing the various parts of each type has 
been issued by Templeton, Kenly & Co., Ltd., Chicago. This 
booklet is also printed in French and Spanish, Forms Nos. F22 
and $22, respectively. 


GASOLINE Power Units.—The Buda Company, Chicago, has 
issued bulletin No. 388, describing a four-cylinder gasoline power 
plant, which it has recently developed for use in driving electric 
generators, arc welding sets, triplex or other types of pumps, 
hoists, concrete mixers, air compressors and for similar uses in 
machine shops, etc. 

BorER Tuse THimsles.—A folder describing the method of 
installing boiler tube protection thimbles has recently been issued 
by the American Boiler Tube Thimble Company, Providence, 
Kk. I, The folder outlines the advantages of protecting the ends 
of boiler tubes by this means and includes a price list for the 
different size thimbles. 


ELEcTric HrEADLIGHTS.—The Pyle National Company, Chicago, 
has recently issued a 22-page illustrated catalogue (No. 101) de- 


scribing its line of electric lighting equipment and accessories for 
locomotives, shops and yards. Sectional views show the construc- 


tion, adjustment and maintenance of headlights, turbo-generators, 
flood-light units and switches. Diagrams of the complete circuits 
for locomotives are given, together with lists of material and direc- 


tions for installation, 


SHAY GEARED Locomotive.—The Lima Locomotive Works, Inc. 
New York, has issued an interesting comparison showing the 
characteristics of a Mallet and a Shay geared locomotive of equal 
tractive effort. This points out the advantages of the Shay type 
due to the fact that all the weight is concentrated on the driving 
wheels and the dead weight of the Mallet type is eliminated. It 
is pointed out that on a 6 per cent grade the Shay type will haul 
i38 per cent more trailing ioad than a Mallet locomotive of the 
same rated tractive effort. 


PowpErRED FurL EourpMent.—The general advantages and 
operation of a Grindle powdered fuel system are outlined and a 
description of the equipment given in a catalogue of 4) pages 
recently issued by the Grindle Fuel Equipment Company, Harvey, 
lll. Cress-sectional views showing details of construction and 
a typical installation of a powdered coal system ar neluded, 
alsc a chart showing the comparative B. t. u.’s secured for one 
cent at various prices for fuel oil, natural gas, producer 445 hand 
fired coal and powdered coal. 


Firetess SteaM Locomotives.—A neatly arranged catalogue 
of 32 pages has recently been issued by the H. K. Porter Com- 
pany, Pittsburgh, Pa., describing its fireless steam !ocomotives 
which are particularly adaptable for switching purposes at ™ 
dustrial plants where the locomotive has to enter buildings, of 
where it is desired to reduce fire risks to a minimum. They are 
also economical where trips are too infrequent and t irregular 
to justify the expense of a steam locomotive of the usual tyPe 
Tables and data for selecting the right size and design of fireless 
locomotive or for checking up any recommendations _— 

111us a~ 
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may make, are alsc included in this catalogue as wel! 
tions of different types of Porter locomotives. 
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